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A NEW DIRECTION FOR FEDERAL OIL SPILL 
RESEARCH AND DEVELOPMENT 


THURSDAY, JUNE 4, 2009 

House of Representatives, 
Subcommittee on Energy and Environment, 

Committee on Science and Technology, 

Washington, DC. 

The Subcommittee met, pursuant to call, at 2:04 p.m., in Room 
2318 of the Rayburn House Office Building, Hon. Brian Baird 
[Chairman of the Subcommittee] presiding. 
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HEARING CHARTER 

SUBCOMMITTEE ON ENERGY AND ENVIRONMENT 
COMMITTEE ON SCIENCE AND TECHNOLOGY 
U.S. HOUSE OF REPRESENTATIVES 

A New Direction for Federal Oil 
Spill Research and Development 

THURSDAY, JUNE 4, 2009 
2:00 p.m.-4:oo p.m. 

2318 RAYBURN HOUSE OFFICE BUILDING 


Purpose 

On Thursday, June 4th, the Subcommittee on Energy and Environment will hold 
a hearing entitled “A New Direction for Federal Oil Spill Research and Develop- 
ment” at 2 p.m. in Room 2318 of the Rayburn House Office Building. The purpose 
of the hearing is to examine current federal research and development efforts to pre- 
vent, detect, or mitigate oil discharges and to receive testimony on the Federal Oil 
Spill Research Program Act of 2009. 

Witnesses 

• Mr. Doug Helton, Incident Operations Coordinator, National Oceanic 
Atmospheric Administration’s (NOAA) Office of Response and Res- 
toration (OR&R). Mr. Helton assists in managing NOAA’s scientific support 
team during oil and chemical spill responses. In addition, he works to ensure 
that NOAA's oil spill response services are provided quickly and are useful 
to the U.S. Coast Guard, Environmental Protection Agency, and other on- 
scene responders. 

• Dr. Albert D. Venosa, Director of the Land Remediation and Pollution 
Control Division at the National Risk Management Research Labora- 
tory, Environmental Protection Agency’s Office of Research and De- 
velopment (ORD). Dr. Venosa directs EPA’s research related to oil spill re- 
mediation and mitigation. Dr. Venosa’s twenty-year tenure in this area of 
work includes assessing the effectiveness of nutrient formulations in the field 
for stimulating enhanced bio-degradation of contaminated shorelines in 
Prince William Sound as part of the Alaska Oil Spill Bioremediation Project. 

• Rear Admiral James Watson, Director of Prevention Policy for Ma- 
rine Safety, Security and Stewardship, United States Coast Guard 
(USCG). Rear Admiral Watson serves as Director of Prevention Policy Devel- 
opment for most legislative mandates regarding oil pollution prevention. His 
work includes oversight of Vessel Response Plans, oily-water separators, bal- 
last systems, navigation safety systems, and pollution investigations. 

• Mr. Stephen Edinger, Director of the Office of Spill Prevention and 
Response (OSPR), California Department of Fish and Game. Mr. 

Edinger is the senior State of California Official responsible for oil spill pre- 
vention and response. Steve is an experienced law enforcement officer and In- 
cident Commander and served as the State-On-Scene Coordinator for the Ml 
V COSCO BUSAN oil spill response. 

Background 

Approximately three million gallons of oil, or refined petroleum product, are 
spilled into U.S. waters every year. 1 When one of the hundreds of annual spills 
occur, the Federal Government takes primary action through the Coast Guard or 
Environmental Protection Agency depending on the location of the accident. As a 
part of the federal response, the National Oceanic and Atmospheric Administration 
often plays a vital role in providing real time data and forecasting to assist in the 
recovery and mitigation efforts. In 2008, NOAA received requests for scientific as- 


1 National Research Council (2005) "Oil Spill Dispersants: Efficacy and Effects.” pg. 1. 
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sistance related to 169 environmental incidents, three-quarters of which were oil 
spills. 2 

In March of 1989, the Exxon Valdez oil tanker ran aground on Bligh Reef in Alas- 
ka’s Prince William Sound, rupturing its hull and spilling nearly 11 million gallons 
of crude oil. The oil slick spread over 11,000 square miles of ocean and onto over 
350 miles of beaches in Prince William Sound. It was the largest single oil spill in 
U.S. coastal waters. 3 The direct result of Exxon Valdez was the passing of the Oil 
Pollution Act of 1990 (OPA), which clarified jurisdictional ambiguities in previous 
legislation. The Act addressed many factors in preventing, detecting, or mitigating 
oil spills. 

Title VII of OPA created an interagency oil spill research and technology program 
nineteen years ago. According to the Committee on the Marine Transportation of 
Heavy Oils, which was established by the National Research Council (NRC) at the 
request of the U.S. Coast Guard, for most spills only about 10 to 15 percent of the 
oil is recovered, and the best recovery rates are probably about 30 percent. 4 Given 
these low recovery percentages, additional research and development is necessary 
to reach acceptable levels of mitigation. 

The Oil Pollution Act of 1990, P.L. 101-380 (8-18-1990) 

Title VII — Oil Pollution Research and Development Program 

The Oil Pollution Act’s Title VII created a program to conduct research and devel- 
opment on oil spill prevention and response. The Title established an Interagency 
Coordinating Committee to coordinate a comprehensive research and development 
effort among 14 federal agencies and to coordinate federal research and development 
activities with those of State and local governments, industries, universities, other 
foreign governments. The law designated the Coast Guard as the Committee Chair- 
man and defined membership to include: 

1. The National Oceanic and Atmospheric Administration (DOC) 

2. National Institute of Standards and Technology (DOC) 

3. The Department of Energy 

4. The Minerals Management Service (DOI) 

5. The United States Fish and Wildlife Service (DOI) 

6. The United States Coast Guard (Originally DOT, now DHS) 

7. The Maritime Administration (Originally DOT, now DHS) 

8. The Pipeline and Hazardous Materials Safety Administration 5 (DOT) 

9. The Army Corps of Engineers (DOD) 

10. The Navy (DOD) 

11. The Environmental Protection Administration 

12. The National Aeronautics and Space Administration 

13. The United States Fire Administration (now DHS) 

14. The Federal Emergency management Agency (now DHS) 

The research program was authorized at $28 million per year for five years with 
$6 million per year of the total designated for the Regional Research Program. 

The Committee was tasked with developing a research plan to investigate tech- 
nologies to prevent and clean up spills, ways to restore damaged natural resources, 
and the long-term environmental effects of spills. In addition, the Committee was 
tasked with the management of a Regional Research Program. The Regional pro- 
gram administers competitive grants to universities or other research institutions 
to address regional oil pollution needs. OPA authorized a total of $600,000 per year 
over five years to each of the ten Coast Guard regions. Finally, the Title directed 
the Coast Guard to conduct oil pollution minimization demonstration projects, only 
some of which were carried out due to a lack of funding. 


2 NOOA (2009) FY 2010 Budget Summary. May 11, 2009. pg. 2-31. 

3 NOAA (2009) Exxon Valdez Oil Spill Website. National Ocean Service. Office of Response and 
Restoration Website, http :/ / response.restoration.noaa.gov / . Accessed on May 20, 2009. 

4 National Research Council (1999) Spills of Non-Floating Oils. Committee on Marine Trans- 
portation of Heavy Oils. National Research Council. National Academy Press. Washington, D.C. 
Pg. v. 

5 Originally called the Research and Special Projects Administration this program was re- 
named the Pipeline and Hazardous Materials Safety Administration in the Norman Y. Mineta 
Research and Special Programs Improvement Act (P.L. 108-426). 
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Since the OPA passed there has been little legislative activity to amend the Oil 
Pollution Research and Development Plan. Two laws, the Great Lakes Fish and 
Wildlife Restoration Act of 1990 and the Aquatic Nuisance Prevention and Control 
Act of 1990 created a port oil pollution demonstration project in the Great Lakes. 
Finally, in 1996, the Coast Guard Authorization Act authorized the Prince William 
Sound Oil Spill Recovery Institute and the Center for Marine Training and Safety 
in Galveston, Texas to conduct oil spill research and development. 

OPA Research and Development Program 

The Interagency Coordinating Committee on Oil Pollution Research produced the 
first Oil Pollution Research and Technology Plan in 1992, and after consulting with 
the National Academy of Sciences, submitted a second plan in 1997. The plans iden- 
tified and prioritized twenty research and development program areas. These areas 
focused on spill prevention; spill response planning, training, and management; spill 
countermeasures and cleanup; fate and transport; and effects, monitoring and res- 
toration and assigned R&D focus areas to ten member agencies. There has been no 
update of the research plan since 1997. 

Despite the Interagency Committee’s detailed research plan, there have been mod- 
est technological advances in oil spill cleanup technology since the enactment of the 
law in 1990. The Interagency Coordinating Committee on Oil Pollution Research re- 
ported that, as late as 1997, “most of the technology and information gaps of 1990 
remain,” due to a failure to appropriate sufficient funds for oil pollution technology 
programs. 6 

Four agencies — the National Oceanic and Atmospheric Administration (NOAA), 
the Environmental Protection Administration (EPA), the Mineral Management 
Services (MMS), and the Coast Guard — have conducted the majority of oil pollution 
research. Funding levels have been far lower than the $28 million per year origi- 
nally authorized for the program. 

U.S. Coast Guard 

The U.S. Coast Guard is the lead federal response agency for coastal waters and 
deepwater ports, and conducts research through its Research and Development Cen- 
ter in Groton, Connecticut. Specifically, the Coast Guard has focused on four main 
areas: spill response planning and management, spill detection and surveillance, 
vessel salvage and on-board containment, and spilled oil cleanup and counter- 
measures. Over the past decade, the Coast Guard has spent approximately $20 mil- 
lion on oil spill research and development. 

The Environmental Protection Agency (EPA) 

EPA seeks to prevent, prepare for, and respond to oil spills that occur in the in- 
land waters of the United States, and EPA is the lead federal response agency for 
such spills. The Office of Emergency Management (OEM) provides the responder 
personnel, while the research work, which addresses mitigation, fate and effects, 
and spill flow characteristics, is conducted through the Office of Research and De- 
velopment’s (ORD) National Risk Management Research Laboratory. 

In FY 2009, the Oil Spill Response Program received $720,000, a modest but his- 
torically stable budget, to conduct research and development at EPA. 7 The Pro- 
gram’s objective is to provide environmental managers with the “tools, models, and 
methods needed to mitigate the effects of oil and biofuel spills on ecosystems.” EPA’s 
program includes focused work into spill mitigation through bioremediation, chem- 
ical and physical countermeasures, and ecotoxity effects. 8 

The National Oceanic and Atmospheric Administration (NOAA) 

NOAA’s Office of Response and Restoration (OR&R) provides immediate oper- 
ational and scientific support during the assessment, response, and cleanup phases. 
In the role as science advisors to the Federal On-Scene Coordinator, OR&R provided 
spill trajectory, resources at risk, and early spill impact information during the ini- 
tial stages of the spill. Once the focus shifted from response to cleanup, OR&R ad- 


6 Interagency Coordinating Committee on Oil Pollution Research (1997) Oil Pollution Research 
and Technology Plan. 

7 EPA (2009) FY 2010 Congressional Budget Justification. EPA— 2— 5-E-09-001. Pg. 160. 

8 EPA (2009) Congressional Briefing on OPA 1990 to the Science and Technology Committee. 
May 12, 2009. 
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dressed issues related to the effectiveness and environmental effects of cleanup tech- 
nologies. 9 

Although there is currently no funded oil spill response research and development 
program in NOAA, the Oil Pollution Act does grant NOAA the authority to carry 
out research and development. From 2004-2007, NOAA received funding for the 
Coastal Response Research Center in New Hampshire, which brings together the re- 
sources of the University of New Hampshire and the field expertise of OR&R to con- 
duct and oversee basic and applied research, perform outreach, and encourage stra- 
tegic partnerships in spill response, assessment and restoration. Aside from this 
funding, NOAA has received no direct appropriation for NOAA research and devel- 
opment for spill response. 

The Minerals Management Service (MMS) 

MMS’s Oil Spill Response Research Program (OSRR) focuses on improving the 
knowledge and technologies used for detection, containment and cleanup of oil spills 
that may occur on the outer continental shelf. MMS also operates OHMSETT — the 
National Oil Spill Response Test Tank Facility — in Leonardo, New Jersey. Funding 
for MMS’s programs is appropriated from the Oil Spill Liability Trust Fund 
(OSLTF). While OSLFT had received funds from an oil tax from oil imported into 
the U.S., once the fund reached one billion dollars, the tax was suspended. Cur- 
rently, funds are generated from interest on the fund, cost recovery from responsible 
parties, and penalties. 

Draft Legislation 

In November 2007, a 900-foot container ship, the Cosco Busan, struck the San 
Francisco Bay Bridge, spilling over 50,000 gallons of oil into the Bay. This accident 
brought renewed attention and focus to current Federal Government procedures, 
practices, and research. Spills such as the Cosco Busan can be costly. The cleanup 
costs for this relatively small spill were close to $100 million. Following this event 
and other recent accidents, it is clear that the United States needs a more robust 
research and development strategy to reduce the environmental and economic im- 
pacts of oil spills. Currently, responders face a number of emerging threats arising 
from an increase in maritime transportation, potential for offshore energy explo- 
ration in remote locations, aging infrastructure, and new fuel stocks and blends. 

More than ten federal and numerous State and local agencies are called upon to 
assist in the federal response team in some manner. Given the high environmental 
and economic cost of oil spills such as the Cosco Busan and the current lack of di- 
rected research, a reinvigorated and streamlined research and development program 
would help to improve the effectiveness of oil spill response efforts and ecosystem 
mitigation at a fraction of the cost of a single large spill. 

For these reasons, Representative Lynn Woolsey (D-CA) plans to introduce legis- 
lation to reorient the current federal interagency research and development program 
created in OPA. The draft legislation seeks to improve the Federal Government’s 
research and development efforts to prevent, detect, or mitigate oil discharges. The 
bill provides a new direction to the existing program by guiding research towards 
emerging threats and streamlining a cumbersome interagency structure. Through 
this reauthorization, the responsible federal agencies will be better equipped to 
quickly and effectively respond to oil discharges both inland and in coastal waters. 


Federal Oil Spill Research Program Act 

Section-by-Section 

Title: Federal Oil Spill Research Program Act 

Purpose: To amend Title VII of the Oil Pollution Act of 1990 and for other pur- 
poses. 

Section 1: Short Title 

Federal Oil Spill Research Program Act 


9 NOAA (2009) Exxon Valdez Oil Spill Website. National Ocean Service. Office of Response and 
Restoration Website. Accessed on May 20, 2009. 
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Section 2: Federal Oil Spill Research Committee 

Section 2 directs the President to establish an interagency committee to be known 
as the Federal Oil Spill Research Committee (‘Committee’). The President shall des- 
ignate a representative of the National Oceanic and Atmospheric Administration to 
serve as Chairperson of the Committee, and the members of the Committee shall 
include representatives from NOAA, the United States Coast Guard, the Environ- 
mental Protection Agency, and such other federal agencies as the President may 
designate. 

Section 2 requires the Committee to: 1) coordinate a federal oil spill research pro- 
gram (‘Program’) to coordinate oil pollution research, technology development, and 
demonstration among the federal agencies, in cooperation and coordination with in- 
dustry, institutions of higher education, research institutions, State and tribal gov- 
ernments, and other relevant stakeholders; 2) complete a research assessment (‘As- 
sessment’) on the status of oil spill prevention and response capabilities; and 3) de- 
velop a federal oil spill research plan (‘Plan’). The Assessment will provide the Com- 
mittee with the information necessary to create the Plan. 

Section 3: Federal Oil Spill Research Program 

Section 3 requires the Committee to establish a Program for conducting oil pollu- 
tion research, development, and demonstration. The Program shall focus on new 
technologies, practices, and procedures that provide for effective and direct response 
to prevent, detect, recover, or mitigate oil discharges. 

Section 4: Federal Research Assessment 

Section 4 instructs the Committee to submit to Congress an Assessment of the 
status of oil spill prevention and response capabilities that identifies current oil pol- 
lution research and development programs, identifies regional oil pollution research 
needs and priorities, assesses the status of knowledge of oil pollution prevention, re- 
sponse, and mitigation technologies, and assesses the status of real-time data avail- 
able to mariners, researchers, and responders. The Assessment shall be subject to 
a 90-day public comment period and shall incorporate public input as appropriate. 
The Committee is required submit the Assessment to Congress no later than one 
year after the enactment of Section 4. 

Section 5: Federal Research Interagency Plan 

Section 5 directs the Committee to develop a Plan to establish federal oil spill re- 
search and development priorities. In developing the Plan, the Committee shall con- 
sider and utilize recommendations from the National Academy of Sciences, as well 
as State, local, and tribal governments. The Plan will make recommendations for 
improving oil spill recovery, mitigation, technologies, practices, procedures, and the 
quality of real-time data available to mariners, researchers, and responders. The As- 
sessment shall be subject to a 90-day public comment period and shall incorporate 
public input as appropriate. The Committee is required to submit the Plan to Con- 
gress no later than one year after the submission of the Assessment. 

Section 6: Extramural Grants 

Section 6 instructs the Secretary of Commerce, acting through the Administrator 
of NOAA, to award competitive grants to institutions of higher education and other 
research institutions to advance research, development, and demonstration of tech- 
nologies for preventing, detecting, or mitigating oil discharges in accordance with 
the goals and priorities of the Plan. The Secretary shall incorporate a competitive, 
merit-based process for awarding grants under Section 6. 

Section 7: Annual Report 

Section 7 requires the Committee to submit an annual report to Congress, concur- 
rent with the annual submission of the President’s budget, describing the activities 
and results of the Program during the previous fiscal year and outlining objectives 
for the next fiscal year. 

Section 8: National Academy of Science Participation 

Section 8 instructs the Secretary of Commerce, acting through the Administrator 
of NOAA, to contract with the National Academy of Sciences to assess and evaluate 
the status of federal oil spill research and development prior to the enactment of 
the Federal Oil Spill Research Program Act and to submit: 1) an assessment of the 
program prior to enactment of the legislation; 2) a report to the Committee evalu- 
ating the conclusions and recommendations from the Assessment to be utilized in 
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the creation of the Plan; and 3) a report to Congress evaluating the Committee’s 
Plan, no later than one year after the Committee submits the Plan. 

Section 9: Technical and Conforming Changes 

Section 9 makes technical and conforming changes to the Oil Pollution Act of 
1990. 
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Chairman Baird. We will bring our hearing to order. I want to 
thank all our participants for being here. The hearing will now 
come to order. I want to welcome everyone to today’s hearing on 
investigating federal oil spill research and development. Our hear- 
ing today provides us with an opportunity to examine current fed- 
eral R&D efforts to prevent, detect, or mitigate oil discharges. 

In addition, the Subcommittee will receive testimony on new leg- 
islation introduced by Representative Woolsey entitled, “The Fed- 
eral Oil Spill Research Program Act of 2009.” As a co-sponsor of the 
legislation I want to thank Ms. Woolsey for her dedication to this 
important issue. 

The Exxon Valdez disaster of 1989 provided the impetus for the 
passage of the Oil Pollution Act of 1990, also known as OPA 90, 
which expanded the oil prevention, preparedness, and response ca- 
pacity of the Federal Government and industry. OPA 90 has been 
a success story in many ways. However, new challenges exist today 
that were not apparent when the bill was authorized. 

Although oil leaked from tankers has vastly decreased, oil spills 
from other vessels and from on-land sources remain high. In 2007, 
a 900-foot container ship, the Cosco Busan, struck the San Fran- 
cisco Bay Bridge, spilling over 50,000 gallons of oil into the Bay. 
That accident has brought renewed attention and focus to current 
Federal Government procedures, practices, and research. Following 
that event and other recent accidents it is clear that the United 
States needs a more robust research and development strategy to 
reduce the environmental and economic impacts of oil spills. 

Currently, responders face increasing challenges arising from an 
increase in maritime transportation, potential for onshore energy 
exploration in remote locations, aging infrastructure, and new fuel 
stocks and blends. Title VII of OPA 90 created an interagency oil 
spill research and development program with the goal of coordi- 
nating federal research to encourage the development of new tech- 
nologies to address oil spills. 

Despite the interagency committee’s detailed research plan, there 
have been modest technological advances in oil spill cleanup tech- 
nologies since the enactment of the law in 1990. According to the 
Committee on Maritime Transportation of Heavy Oils, most oil 
spills experience a 10 to 15 percent rate of recovery. More recent 
estimates have reported an increase in recovery rates to 40 percent 
in best-case scenarios. 

Given these low recovery percentages, additional research and 
development is necessary to reach acceptable levels of mitigation. 
The Federal Oil Spill Research Program Act authored by Ms. Wool- 
sey seeks to re-orient the current federal interagency research and 
development program created in OPA. The legislation would im- 
prove the Federal Government’s research and development efforts 
to prevent, detect, or mitigate oil discharges. The bill provides a 
new direction to the existing program by guiding research towards 
new challenges and making interagency structures for this pro- 
gram more efficient. 

Through this reauthorization, the responsible federal agencies 
will be better equipped to quickly and effectively respond to oil dis- 
charges, both inland and in coastal waters. 
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We have an excellent panel of witnesses with us this morning 
who will share their views on oil spill responses, recovery, and 
mitigation, and I thank you all for being with us here today. I look 
forward to your suggestions relating the Federal Oil Spill Research 
Act. 

And we have been joined at this point by the author of the pro- 
posed legislation, Ms. Woolsey. Ms. Woolsey, I have been singing 
your praises in your absence and will do so again throughout to- 
day’s hearing. 

[The prepared statement of Chairman Baird follows:] 

Prepared Statement of Chairman Brian Baird 

Good morning and welcome to today’s hearing investigating federal oil spill re- 
search and development. 

This morning’s hearing provides us with an opportunity to examine current fed- 
eral R&D efforts to prevent, detect, or mitigate oil discharges. In addition, the Sub- 
committee will receive testimony on new legislation introduced by Representative 
Woolsey entitled, the Federal Oil Spill Research Program Act of 2009. As a co-spon- 
sor of this legislation, I want to thank Ms. Woolsey for her dedication to this impor- 
tant issue. 

Twenty years ago, the Exxon Valdez oil tanker ran aground and spilled nearly 11 
million gallons of crude oil in Alaska’s Prince William Sound. In its first sweep, the 
oil spill killed about 250,000 seabirds, 4,000 sea otters, 250 bald eagles, and more 
than 20 orca whales, according to World Wildlife Federation. Two decades later, 
huge quantities of oil still coat Alaska’s shores. Of the 11 million gallons of crude 
oil that drained from the stranded tanker, more than 20,000 gallons remain in iso- 
lated coves and underneath the sand. 

The Exxon Valdez disaster provided the impetus for the passage of the Oil Pollu- 
tion Act of 1990 (OPA 90), which expanded the oil prevention, preparedness, and 
response capabilities of the Federal Government and industry. 

The OPA 90 has been a success story in many ways. Since the bill was signed 
into law, the volume of oil spilled from tankers into U.S. waters has fallen from an 
average of 70,000 barrels per year to an average of 4,000 barrels per year — a de- 
crease of 95 percent. A phased move from single to double hulls is one of the most 
visible of OPA 90’s achievements. 

However, new challenges exist today that were not apparent when the bill was 
authorized. Although oil leaked from tankers has vastly decreased, oil spills from 
other vessels and from on-land sources remain high. In 2007, a 900-foot container 
ship, the Cosco Busan, struck the San Francisco Bay Bridge, spilling over 50,000 
gallons of oil into the Bay. This accident has brought renewed attention and focus 
to current Federal Government procedures, practices, and research. 

Following this event and other recent accidents, it is clear that the United States 
needs a more robust research and development strategy to reduce the environ- 
mental and economic impacts of oil spills. Currently, responders face increasing 
challenges arising from an increase in maritime transportation, potential for off- 
shore energy exploration in remote locations, aging infrastructure, and new fuel 
stocks and blends. 

Title VII of OPA 1990 created an “Interagency Oil Spill Research and Develop- 
ment Program” with the goal of coordinating federal research to encourage the de- 
velopment of new technologies to address oil spills. Despite the Interagency Com- 
mittee’s detailed research plan, there have been modest technological advances in 
oil spill cleanup technology since the enactment of the law in 1990. In the last Plan 
issued by the Interagency Coordinating Committee on Oil Pollution Research, re- 
leased in 1997, the Committee reported “most of the technology and information 
gaps of 1990 remain.” 

According to the Committee on the Marine Transportation of Heavy Oils, most oil 
spills experience a 10 to 15 percent rate of recovery. More recent estimates have 
reported an increase in recovery rates to 40 percent in best case scenarios. Given 
these low recovery percentages, additional research and development is necessary 
to reach acceptable levels of mitigation. 

Due to the high environmental and economic cost of oil spills such as the Cosco 
Busan and the current lack of directed research, a reinvigorated research and devel- 
opment program is needed to improve the effectiveness of oil spill response efforts 
and ecosystem mitigation at a fraction of the cost of a single large spill. 
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The Federal Oil Spill Research Program Act seeks to reorient the current federal 
interagency research and development program created in OPA. The legislation 
would improve the Federal Government’s research and development efforts to pre- 
vent, detect, or mitigate oil discharges. The bill provides a new direction to the ex- 
isting program by guiding research towards new challenges and making the inter- 
agency structure for this program more efficient. Through this reauthorization, the 
responsible federal agencies will be better equipped to quickly and effectively re- 
spond to oil discharges both inland and in coastal waters. 

We have an excellent panel of witnesses with us this morning who will share their 
views on oil spill response, recovery, and mitigation. I thank you all for being with 
us here today, and I look forward to your suggestions related to the Federal Oil 
Spill Research Program Act. 

Chairman Baird. At this point I would like to yield time to Rep- 
resentative Woolsey and then in one moment I will recognize Mr. 
Inglis. 

Ms. Woolsey. 

Ms. Woolsey. Well, thank you very much, Mr. Chairman and 
Mr. Ranking Member and panel for being here to talk about some- 
thing that is very important to me and holding this hearing and 
also for allowing me to make an opening statement. 

Oil spill prevention and mitigation is important to me, not only 
because I think it is vital to protect the environment and our coast- 
al economies but also because my district has been seriously af- 
fected by what many consider a minor spill. Well, ha, ha. As a re- 
sult of this I have been witness to how difficult an oil spill cleanup 
effort can be, even with the best available technology. 

As some of you remember, on November 7, 2007, the container 
ship Cosco Busan collided with the San Francisco Bay Bridge and 
released 58,000 gallons of oil into San Francisco Bay. Because of 
the complex tidal mechanics that are present in the Bay, the spill 
spread rapidly and quickly affected a large area of the north coast, 
including the Golden Gate National Recreation Area, the Point 
Reyes National Seashore, and both the Gulf of the Farallones and 
Monterey Bay National Marine Sanctuaries. The pristine beaches 
of Marin County were soiled, waters off our federal parklands were 
sullied, and important restoration projects in Richardson and San 
Pueblo Bay were threatened. 

In addition, the spill killed thousands of birds, many marine 
mammals, and no one knows how many fish, and I can’t help but 
think that this oil spill played at least some part in the closure of 
the Sacramento River Salmon Fishery that migrates through the 
San Francisco Bay on their way out to sea. 

All in all, about 200 miles of coastline were affected by this one 
minor spill. That is why I have introduced H.R. 2693, the Federal 
Oil Spill Research Program Act. This bill coordinates federal re- 
search and development of oil spill prevention, detection, recovery, 
and mitigation to ensure that all the relevant agencies are working 
together for common solutions. 

In addition, the bill provides grants to institutes of higher learn- 
ing and research centers to improve technologies that can be used 
to prevent, combat, and clean up oil spills. One thing that I heard 
again and again from the people who were tasked with cleaning up 
our mess was that the technology they were using just wasn’t ade- 
quate to get the job done. Actually, of the 58,000 gallons of oil that 
were spilled into San Francisco Bay, only a little more than 40 per- 
cent of that amount was recovered. 
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It is clear that current technology is inadequate to prevent and 
protect us from oil spills if we can only recover such a small per- 
centage with what is available to us today. I know that the right 
focus and with the right focus and effort we can do much, much 
better. I am hoping that H.R. 2693 will help to ensure that we will 
take an active role to prevent oil spills and when they do occur, we 
have the best possible technology to minimize negative impacts. 

So, again, Mr. Chairman, thank you for letting me spout off. I 
am really proud that you are — we are introducing this legislation, 
and we will hear from these great witnesses. Thank you very 
much. 

[The prepared statement of Ms. Woolsey follows:] 

Prepared Statement of Representative Lynn C. Woolsey 

Mr. Chairman, thank you for holding this hearing today, and for allowing me to 
make an opening statement. 

Oil spill prevention and mitigation is important to me not only because I think 
it’s vital to protect the environment and coastal economies, but also because my Dis- 
trict has been seriously affected by what many consider a minor spill. And as a re- 
sult of this, I’ve been witness to how difficult an oil spill cleanup effort can be . . . 
even with the best available technology. 

As some of you remember, on November 7, 2007, the container ship Cosco Busan 
collided with the San Francisco Bay Bridge, and released 58,000 gallons of oil into 
San Francisco Bay. 

Because of the complex tidal mechanics that are present in the Bay, the spill 
spread rapidly and quickly affected a large area of the north coast, including the 
Golden Gate National Recreation Area; the Point Reyes National Seashore; and both 
the Gulf of the Farallones and Monterey Bay National Marine Sanctuaries. 

The pristine beaches of Marin County were soiled, waters off of our federal park- 
lands were sullied, and important restoration projects in Richardson and San Pablo 
Bay were threatened. 

In addition, the spill killed thousands of birds, many marine mammals, and no 
one knows how many fish . . . and I can’t help but think that this oil spill played 
at least some part in the closure of the Sacramento River salmon fishery that mi- 
grates through the San Francisco Bay on their way out to sea. All in all, about 200 
miles of coastline were affected by this spill. 

That’s why I have introduced the H.R. 2693, the “Federal Oil Spill Research Pro- 
gram Act. ” This bill coordinates federal research and development of oil spill preven- 
tion, detection, recovery, and mitigation to ensure that all the relevant agencies are 
working together for common solutions. 

In addition, the bill provides grants to institutes of higher learning and research 
centers to improve technologies used to prevent, combat, and clean up oil spills. 

One thing that I heard again and again from the people who were tasked with 
cleaning up our mess was that the technology they were using just wasn’t adequate 
to get the job done. Actually, of the 58,000 gallons of oil that were spilled into San 
Francisco Bay, only about a third of that amount was recovered. 

It’s clear that current technology is inadequate to prevent and protect us from oils 
spills if we can only recover such a small percentage with what’s available. And, 
I know with the right focus and effort, we can do much, much better. 

H.R. 2693 will help to ensure that the Federal Government is taking an active 
role to prevent oil spills, and that when they do occur, we have the best possible 
technology to minimize negative impacts to ourselves and the environment. 

Mr. Chairman, again, I thank you for holding this hearing, and I look forward 
to the testimony from our distinguished witnesses. 

Chairman Baird. I am happy to do so, Ms. Woolsey. Your pas- 
sion for the issue comes through both in your words today and in 
many of your actions as a Member of Congress over the many 
years but also in the context of this legislation. 

I am now pleased to recognize our distinguished Ranking Mem- 
ber, Mr. Inglis, for his opening remarks. 

Mr. Inglis. Thank you, Mr. Chairman. Thank you for holding 
this hearing. 



13 


In many ways this hearing is an opportunity to applaud the 
progress and success of NOAA, U.S. Coast Guard, research labs, 
and environmental organizations at the State, federal, and local 
level who have all contributed to a steady decline in oil spill inci- 
dents in our nation. 

This achievement is especially noteworthy considering that our 
annual transport of oil and other hazardous materials is not de- 
creasing but growing rather at a rapid pace. So thank you to the 
witnesses here for your hard work and for the work of those you 
represent in protecting our waters, wildlife, and ecological systems 
in the incidence of spills. 

But oil spills are one of those areas where we are as a country — 
where we as a country will stop being worried when we are perfect, 
and since we are probably never going to be perfect or able to pre- 
vent any imaginable accident, we are here to discuss how we can 
redress our strategies and resources for mitigating the impacts of 
oil spills. 

The 50,000 gallon spill in November of 2007 in the San Francisco 
Bay area was a reminder that even small spills can be very costly. 
If they are ways that we can be promoting research and develop- 
ment to improve response and cleanup while driving down the cost 
of those efforts, we have a responsibility to encourage that re- 
search. 

I appreciate Congresswoman Woolsey’s proactive efforts to bring 
legislation before this subcommittee, and I look forward to hearing 
our witnesses’ thoughts on this bill. I am especially interested to 
hear what deficiencies exist in the current interagency coordination 
efforts and if new legislation is necessary to correct these short- 
comings. 

Thank you, again, Mr. Chairman. I yield back. 

[The prepared statement of Mr. Inglis follows:] 

Prepared Statement of Representative Bob Inglis 

Good afternoon, and thank you for holding this hearing, Mr. Chairman. 

In many ways, this hearing is an opportunity to applaud the progress and success 
of NOAA, the U.S. Coast Guard, research labs, and environmental organizations at 
the State, federal, and local level, who have all contributed to a steady decline in 
oil spill incidents in our nation’s past. This achievement is especially noteworthy 
considering that our annual transport of oil and other hazardous materials is not 
decreasing, but growing at a rapid pace. So thank you to the witnesses here for your 
hard work, and the work of those you represent, in protecting our waters, wildlife, 
and ecological systems in the incidents of spills. 

But oil spills are one of those areas where we as a country will stop being worried 
when we’re perfect — and since we’ll probably never be perfect, or able to prevent any 
imaginable accident, we’re here to discuss how we can readdress our strategies and 
resources for mitigating the impacts of oil spills. The 50,000 gallon spill in Novem- 
ber 2007 in the San Francisco Bay area was a reminder that even small spills can 
be very costly. If there are ways that we can be promoting research and develop- 
ment to improve response and cleanup, .while driving down the costs of those ef- 
forts, we have a responsibility to encourage such changes. 

I appreciate Congresswoman Woolsey’s proactive efforts to bring draft legislation 
before this subcommittee, and I look forward to hearing our witnesses’ thoughts on 
this bill. I’m especially interested to hear what deficiencies exist in the current 
interagency coordination effort, and if new legislation is necessary to correct these 
shortcomings. 

Thank you again, Mr. Chairman, and I yield back. 
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Chairman Baird. I thank the gentleman. If there are other Mem- 
bers who wish to submit additional opening statements, your state- 
ments will be added to the record at this point. 

[The prepared statement of Mr. Costello follows:] 

Prepared Statement of Representative Jerry F. Costello 

Good Afternoon. Thank you, Mr. Chairman, for holding today’s hearing to exam- 
ine current federal research and development efforts to address oil discharges and 
to receive testimony on the Federal Oil Spill Research Program Act of 2009. 

During the 101st Congress, I voted in support of the Oil Pollution Act of 1990, 
which created an interagency research program on oil spills. This legislation was 
considered in response to the devastating Exxon Valdez oil spill, which covered 
11,000 miles of ocean and 350 miles of beaches in a slick of oil. Nearly 20 years 
later, oil spills continue to occur on our coasts and waterways, resulting in expen- 
sive recovery and clean-up efforts. 

The U.S. Coast Guard, the Environmental Protection Agency (EPA), the National 
Oceanic and Atmospheric Administration (NOAA), and the Mineral Management 
Service (MMS) completed substantial research efforts in the last 20 years to address 
concerns about oil spills. While these efforts have made advancements in responses 
to and prevention of massive oil spills, more research is necessary to prevent spills 
and improve clean-up and recovery programs. 

The guidelines set forth in the proposed draft legislation aim to be cost-effective 
and efficient by streamlining government efforts for research and development. I 
look forward to hearing from our witnesses to learn more about our current research 
and to determine what changes may be necessary to the federal oil spill research 
and development program. 

Thank you again, Mr. Chairman. 

Chairman Baird. I want to thank Mr. Lujan for being here as 
well. Though not a coastal state per se, we very much appreciate 
your input and participation. Thank you very, very much. 

At this point it is my pleasure to introduce our witnesses at this 
time. Mr. Doug Helton is the Incident Operations Coordinator at 
the National Oceanic and Atmospheric Administration, Office of 
Response and Restoration. Dr. Albert D. Venosa is the Director of 
the Land Remediation and Pollution Control Division of the Na- 
tional Risk Management Research Laboratory, a part of the Office 
of Research and Development at EPA. Rear Admiral James Watson 
is the Director of Prevention Policy for Marine Safety, Security, 
and Stewardship for the U.S. Coast Guard. As I serve on the Coast 
Guard Subcommittee as well, it is a pleasure to see you in this 
committee, Admiral Watson. We will try to invite you more fre- 
quently on other topics as well. 

And at this point I am happy, again, to yield to Ms. Woolsey to 
introduce our fourth witness, her fellow Californian, Mr. Edinger. 

Ms. Woolsey. Thank you, Mr. Chairman. 

It is my pleasure to introduce Stephen Edinger as a witness be- 
fore our committee today. Mr. Edinger is the Administrator for the 
California Department of Fish and Game, Office of Spill Prevention 
and Response. That probably took up more time than all of yours 
together, my just saying that. He is a graduate of the University 
of California-Davis and was appointed as Administrator by Gov- 
ernor Arnold Schwarzenegger in November, 2008. He spent his pro- 
fessional career protecting California’s wildlife and natural envi- 
ronments, serving over 28 years in environmental law enforcement. 

Mr. Edinger has investigated or served as the Incident Com- 
mander on hundreds of pollution events across California, most rel- 
evant to this hearing he served as California’s incident Commander 
during the Cosco Busan oil spill response in November, 2007. 
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We look forward to hearing from you, Stephen. 

Chairman Baird. As our witnesses know, we spoke briefly before 
the hearing began, you will have five minutes for your spoken testi- 
mony. I always have to apologize for that. You spend your entire 
careers on this, fly a long distance, and we give you five minutes. 
Your written testimony will be included in the record for the hear- 
ing. When you have completed your spoken testimony, we will each 
begin with questions. 

We will start with Mr. Helton. 

STATEMENT OF MR. DOUGLAS R. HELTON, INCIDENT OPER- 
ATIONS COORDINATOR, OFFICE OF RESPONSE AND RES- 
TORATION, NATIONAL OCEANIC AND ATMOSPHERIC ADMIN- 
ISTRATION, U.S. DEPARTMENT OF COMMERCE 

Mr. Helton. Thank you, Mr. Chairman and Members of the 
Committee for the opportunity to talk about NOAA’s, National Oce- 
anic and Atmospheric Administration’s, role in oil spill pollution re- 
sponse, research and development. My name is Doug Helton. I am 
the Incident Operations Coordinator for NOAA’s Office of Response 
and Restoration. 

During spills I help to manage NOAA’s emergency response ef- 
forts, including our roles as a scientific advisor to the U.S. Coast 
Guard or other federal on-scene coordinators responsible for the 
containment and the response and cleanup of the spill. 

Our marine transportation system is an integral part of the U.S. 
economy, but that transportation bring risks. Tank vessels loaded 
with large quantities of oil, up to 50 million gallons, transit our wa- 
ters every day, and tankers and barges are not the only risk. There 
is also large cruise ships, freighters, container ships, work boats, 
coastal pipelines, storage facilities, and offshore oil exploration that 
also pose risks. 

Oil spills can cause widespread environmental, economic, and so- 
cial impacts. The best course of action is to prevent these spills. 
However, despite our best efforts, there are still thousands of spills 
every year. Most are small, but the DM-932 barge spill in the Mis- 
sissippi River last year is a reminder that large spills still occur, 
and the Cosco Busan incident in 2007, is a reminder that even 
small spills can cause significant impacts. 

We need to be prepared to reduce these impacts. NOAA provides 
products and services critical for making science-based response de- 
cisions that prevent further harm, restore natural resources, and 
promote effective planning for future incidents. Once oil is spilled, 
our goal is to advise the Coast Guard on the potential fate and im- 
pacts of the spill and to coordinate any scientific issues that arise 
during the response. Last year my office was called 169 times for 
such support. 

In addition to our response role, NOAA is also a natural resource 
trustee for marine resources under the Oil Pollution Act, and we 
are responsible for ensuring that there is restoration that occurs 
after these spills. 

Strong science is critical to effective decision-making during spill 
response and restoration, and a robust R&D program can improve 
how we respond. Congress recognized this need by creating the 
Interagency Coordinating Committee on Oil Pollution as part of the 
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Oil Pollution Act. While some funding has been provided over the 
years, the comprehensive research and development that was envi- 
sioned by the Oil Pollution Act has not been achieved, and research 
has actually declined in recent years. 

While research has produced advancements and especially in 
technologies to prevent spills, the response community essentially 
has the same tools we had 20 years ago during the Exxon Valdez 
spill. 

The Oil Pollution Act gives NOAA authority to do research and 
development, and NOAA’s most recent efforts in this regards were 
through a partnership with the University of New Hampshire’s 
Coastal Response Research Center. That research focused on trade- 
offs of response technologies including dispersants in burning, deep 
water well blowouts, arctic and cold water spills, submerged oil, 
restoration science, modeling and information management and the 
social dimensions of spills. In a few short years the CRRC has be- 
come a focal point for coordination and planning for oil spill re- 
search and development. 

And while these efforts have been beneficial, there is much addi- 
tional research that is needed. We need to improve the capabilities 
for response and restoration in cold water and arctic spills. Increas- 
ing vessel traffic and exploration will increase the potential for oil 
spills in the Arctic, and many of the standard approaches we have 
now do not work in arctic waters. 

There is also a need to develop restoration and assessment tech- 
nologies for these sensitive resources. 

We need improved oil spill modeling. We currently lack the mod- 
eling capability to determine how oil will behave when it sinks — 
how it behaves in ice environments or when it sinks below the sur- 
face. Understanding the behavior of oil in the water column is im- 
portant for a number of reasons, including protecting water intakes 
and evaluating the effects on fisheries. 

For example, in 2004, the Athos I oil spill in Delaware River had 
a neutrally-buoyant oil. That oil was entrained in the Salem Nu- 
clear Power Plants water intakes and resulted in the precautionary 
closure of that power plant. Better understanding of how that sub- 
merged oil would behave would have been important in helping to 
reduce that closure which was millions of dollars a day in losses. 

We need to better use remote sensing technologies, including un- 
manned aerial vehicles, real-time ocean observation systems. 
NOAA’s trajectory modeling can help direct oil spill responders 
where the oil is heaviest but using remote sensing would help us 
direct that cleanup technology more effectively. 

We also need a better understanding of the effects of residual oil. 
We know that from experience residual oil can persist for a long 
time in the environment. We need to know the tradeoffs associated 
with leaving that oil in place. 

And finally, we need to address the human and social dimensions 
of spill response. The success of a response is partially dependent 
upon the — how well the local community is engaged. 

So thank you for the opportunity to discuss these issues, and I 
will stand by to answer any questions you may have. 

[The prepared statement of Mr. Helton follows:] 
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Prepared Statement of Douglas R. Helton 

Thank you, Mr. Chairman and Members of the Committee, for the opportunity to 
testify about the National Oceanic and Atmospheric Administration’s (NOAA’s) role 
in oil spill research and development. I am Doug Helton, Incident Operations Coor- 
dinator for the Emergency Response Division in NOAA’s Office of Response and Res- 
toration. 

OVERVIEW 

Our marine transportation system is an integral part of the U.S. economy. Accord- 
ing to a recent report from the Bureau of Transportation Statistics, our marine 
transportation system conveys as much as 78 percent of U.S. international merchan- 
dise trade by weight and 44 percent by value through our nation’s ports each year, 
far more than any other mode of transportation . Every day vessels containing large 
quantities of oil — some up to 50 million gallons — travel through our waterways to 
their destinations. These vessels include not only oil tankers but also container 
ships, fishing vessels, ferries, and other public and private vessels that carry mil- 
lions of gallons of fuel oil and some of which may carry hazardous materials as 
cargo. 

Over the past fifty years, ships have doubled in length, width, and draft, and sea- 
going commerce has tripled. The Department of Transportation projects that by 
2020 the volume of maritime trade will more than double from 1998 levels, particu- 
larly in international container traffic. 1 Wherever these vessels travel on our wa- 
ters, there is an associated risk that oil may spill and/or there may be a release 
of hazardous cargo (if present) into the water or the atmosphere. While vessels take 
every precaution to avoid these situations, they do happen and when spills occur, 
they can cause widespread environmental, economic, and social impacts. For exam- 
ple, if an oil spill were to disrupt the movement of commerce at the Port of Los An- 
geles, it could have economic impacts across the entire country due to the volume 
of commercial items that come through that port every day. Effective spill response 
keeps commerce moving and reduces clean-up costs and environmental impacts. 

Although our nation’s energy policy likely will incorporate more alternative en- 
ergy sources in the future, the U.S. will continue to rely on oil for years to come. 
Oil spills are an unfortunate but unavoidable consequence of using oil to fuel our 
transportation system and meet our domestic energy needs. 

The Nation is also facing new challenges from a changing climate. The summer 
melting of Arctic sea ice has opened up shipping channels and energy exploration 
options that were inaccessible just a few years ago. The resulting increase in vessel 
traffic and exploration activities will increase the potential for oil spills to occur in 
the Arctic. We have learned that many of today’s standard approaches to oil spill 
clean-up and restoration do not apply in the cold Arctic waters, and there is a need 
for improved understanding and better methods to clean up and restore this fragile 
environment. In other areas of the country, aging oil infrastructure in coastal areas 
will be susceptible to sea level rise and more frequent and violent storms in U.S. 
coastal areas. 

The best action to take is to prevent oil spills from occurring. However, despite 
our best prevention efforts and advances that have been made over the past twenty 
years, there are still thousands of spills every year. Most are small spills less than 
100 gallons. However, the DM932 barge spill in the Mississippi River in 2008 is a 
stark reminder that large spills still occur, and the 2007 Cosco Busan incident in 
San Francisco Bay reminds us that large volumes of oil do not have to be spilled 
for an incident to cause significant regional impacts. Once oil is released into the 
marine environment, our goal is to quickly and effectively mitigate and restore any 
harmful effects. An effective response, based on solid science and smart decision- 
making, reduces environmental and socioeconomic impacts as well as clean-up costs. 

NOAA’S ROLE IN RESPONSE 

While several other agencies, including the Department of Homeland Security, the 
Department of the Interior, and the Environmental Protection Agency, have impor- 
tant roles in oil spill clean-up and oil spill research, my testimony will focus specifi- 
cally on NOAA’s roles. When oil is spilled into the marine environment, NOAA has 
three critical roles mandated by the Oil Pollution Act and the National Contingency 
Plan: 

1. Serve as a single conduit for scientific information to the Federal On-Scene 
Coordinator to provide trajectory predictions for spilled oil, overflight obser- 
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vations of oil on water, identification of environmental areas that are highly 
valued or sensitive, and shoreline surveys of oil to determine clean-up prior- 
ities. 

2. Conduct a natural resource damage assessment with the goal of restoring 
any ocean resources harmed by the spill. This includes fulfilling the role of 
Natural Resource Trustee for impacted marine resources. 

3. Represent Department of Commerce interests in spill response decision-mak- 
ing activities through the Regional Response Team. 

NOAA serves the Nation by providing expertise and a suite of products and serv- 
ices critical for making science-based response decisions that prevent further harm, 
restore natural resources, and promote effective planning for future incidents. Fed- 
eral, State, and local agencies across the country called upon NOAA’s Office of Re- 
sponse and Restoration for scientific support 169 times in 2008. Most of these calls 
were related to oil spills. 

NOAA’s Scientific Support Coordinators are located around the country in U.S. 
Coast Guard (USCG) Districts, ready to respond around the clock to any emer- 
gencies involving the release of oil or hazardous materials into the oceans or atmos- 
phere. During an oil spill, the Scientific Support Coordinator delivers scientific sup- 
port to the USCG in its role as Federal On-Scene Coordinator. Using experience, 
expertise, and state-of-the-art technology, NOAA forecasts the movement and behav- 
ior of spilled oil, evaluates the risk to resources, conducts overflight observations 
and shoreline surveys, and recommends protection priorities and appropriate clean- 
up actions. NOAA also provides spot weather forecasts, emergency coastal survey 
and charting capabilities, aerial and satellite imagery, and real-time coastal ocean 
observation data to assist response efforts. Federal, State, and local entities look to 
NOAA for assistance, experience, local perspective, and scientific knowledge. 

Effective spill response also depends on effective planning and preparation, which 
is how NOAA. responders spend the bulk of their time between spills. NOAA pro- 
motes preparedness by representing the Department of Commerce on the National 
Response Team and working closely with regional response teams and local area 
committees to develop policies on dispersant use, best clean-up practices, commu- 
nications, and ensuring access to science-related resources, data and expertise. In 
addition, NOAA enhances the state of readiness by conducting training for the re- 
sponse community and developing better response tools including trajectory models, 
fate models, and integrating improved weather and ocean observing systems data 
into spill trajectory forecasts. 

NOAA’S ROLE IN DAMAGE ASSESSMENT AND RESTORATION 

Oil spills affect our natural resources in a variety of ways. They can directly im- 
pact our natural resources, such as the oiling of marine mammals. They can also 
diminish the ecological services provided by these natural resources, such as when 
oil degrades a coastal marsh that provides habitat for fish and wildlife. Oil spills 
may also diminish how we use these resources, by affecting fishing, boating, beach 
going, and wildlife viewing opportunities. 

As the lead federal trustee for marine resources, NOAA is mandated by the Oil 
Pollution Act (OPA) to achieve full compensation for the public for injuries to nat- 
ural resources resulting from an oil spill. OPA encourages compensation in the form 
of restoration and this is accomplished through the Natural Resource Damage As- 
sessment process — by assessing injury and then developing a restoration plan that 
appropriately compensates the public for the injured resources. NOAA scientists and 
economists provide the technical information for natural resource damage assess- 
ments and work with other trustees and responsible parties to restore resources in- 
jured by oil spills. To accomplish this effort NOAA experts collect data, conduct 
studies, and perform analyses needed to determine whether and to what degree 
coastal and marine resources have sustained injury from oil spills. They determine 
how best to restore injured resources and develop the most appropriate restoration 
projects to compensate the public for associated lost services. Over the past 20 
years, NOAA and other natural resource trustees have recovered over $440 million 
from responsible parties for restoration of wetlands, coral reefs, oyster reefs, and 
other important habitats. 

The successful recovery of injured natural resources depends upon integrated spill 
response and restoration approaches. The initial goals of a response include contain- 
ment and recovery of floating oil because recovery rates for floating oil can be quite 
high under certain conditions. As the oil reaches the shoreline, clean-up efforts be- 
come more intrusive and oil recovery rates decline. At this point it becomes impor- 
tant to recognize that further spill response can cause additional harm to natural 
resources and actually slow recovery rates. Such decision points need to be under- 
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stood so that cost effective and successful restoration can take place. Further re- 
search on clean-up and restoration techniques and the recovery of environmental 
and human services after spills can improve such decision-making. 

NOAA’S ROLE IN OIL SPILL RESEARCH 

Strong science is critical to effective decision-making to minimize the economic im- 
pacts and mitigate the effects of oil spills on coastal and marine resources and asso- 
ciated communities. 

Continued use of science, through robust research and development program, can 
improve the effectiveness of spill response efforts and habitat restoration. 

In 1990, the OPA recognized the need for research by creating the Interagency 
Coordinating Committee on Oil Pollution Research to establish a coordinated effort 
among industry, universities, and agencies to address oil pollution research and de- 
velopment. While some funding has been provided through various State and federal 
agencies and industry, the comprehensive research and development envisioned by 
OPA has not been achieved. Oil spill research in the private and public sectors has 
declined over the years in part because larger spills have become less frequent. 
While research has resulted in advancement in some technologies, our nation’s capa- 
bilities can be strengthened. 

OPA does grant NOAA the authority to carry out research and development. 
NOAA’s most recent effort in oil spill research was through a partnership with the 
Coastal Response Research Center (CRRC) at the University of New Hampshire. Re- 
search at the CRRC focused on improving decision-making capabilities for dispers- 
ant use on oil spills, improving predictive and response capabilities for deepwater 
well blowouts, and improving response in cold-water environments through national 
and international collaborations. This research also included collaboration with gov- 
ernment, industry and international partners to identify plausible disaster scenarios 
facing the Arctic, outlined how NOAA and its partners would respond, and deter- 
mined response and research needs. We have worked with our partners to address 
other pressing issues including submerged oil, human dimensions of spills, assess- 
ment and restoration of ecosystem services, environmental tradeoffs, integrated 
modeling, and methods associated with in situ burning approached in coastal 
marshes to minimize further injury to resources. 

PRIORITY RESEARCH AREAS FOR THE NATION 

NOAA has seen the value of a strong and successful partnership with the aca- 
demic community to focus on priority program- driven oil spill research areas. Future 
research activities that would benefit NOAA oil spill response and restoration in- 
clude: 

• Improved oil spill modeling to better predict where the oil will go in the envi- 
ronment. We currently lack the modeling capability to determine how oil will 
behave in icy environments or when it sinks below the surface. Improving our 
fate and trajectory models even a small amount may result in improved re- 
sponse efficiency and considerable reduction in spill costs. The FY 2010 Presi- 
dent’s Request includes resources to address modeling needs, with a par- 
ticular focus on three-dimensional models. 

• Better response methods and improved capabilities for response in cold water 
spills, and baseline understanding of Arctic resources for conducting injury 
assessments and developing restoration strategies. This is important as Arctic 
development leases are issued and marine transportation increases. 

• Better understanding of climate change on existing ecosystems and how this 
will directly affect long-term restoration options. 

• Better use of remote-sensing technologies, Unmanned Aerial Vehicles, and an 
improved ability to access and use real-time observation systems to optimize 
clean-up operations. For example, when oil spreads across the water it does 
not do so in a uniform manner. Oil slicks can be quite patchy and vary in 
thickness. The effectiveness of response options the booms, skimmers, and 
dispersants — depends on whether they are applied in the areas of the heavi- 
est oil. NOAA’s trajectory modeling and visual observations though overflights 
can help direct the application of spill technologies, but remote sensing tech- 
nology could be used to more effectively detect oil, determine areas of heaviest 
amounts of oil, and then use this information to direct oil skimming oper- 
ations and increase the recovery of spilled oil. Remote sensing technology 
could have also assisted in the Cosco Busan oil spill. Traditional methods of 
visual observation can be difficult at night or in low visibility conditions, as 
was the case in the Cosco Busan response. 
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• Improved use of real time data on currents, tides and winds in driving oil pre- 
dictions models. As the Integrated Ocean Observing System generates more 
data from technological advances like high frequency radar, oil location pre- 
dictions can be improved by pulling these observations into trajectory models 
in real time. To accomplish this will require research to work out effective 
protocols and procedures. 

• Improved understanding of the long-term effects of oil on sensitive and eco- 
nomically important species. 

• Incorporation of impacted communities into the preparedness and response 
processes to address the human dimensions of spills, including social issues, 
community effects, risk communication methods, and valuation of natural re- 
sources. 

EXAMPLES OF THE IMPORTANCE OF RESPONSE, RESTORATION, AND 
RESEARCH 

I would like to illustrate some examples of two significant oil spills ( Athos I and 
M/V Selendang Ayu), NOAA’s role in these responses, and the issues and chal- 
lenges encountered” during the response to these oil spills. 

M/V Selendang Ayu 

On December 7-8, 2004, the cargo vessel M/V Selendang Ayu lost power, ran 
aground and broke in half on the shore of Unalaska Island, Alaska, losing her 
60,000 ton cargo of soybeans and spilling approximately 335,000 gallons of fuel oil. 
During the response, NOAA participated in aerial observations and mapping of 
floating and beached oil, provided trajectory analysis, conducted shoreline assess- 
ments to determine the magnitude and extent of the contamination, as well as pro- 
vided on-scene weather information, including the establishment of an emergency 
remote weather station and the provision of a dedicated on-scene meteorologist. 
Since the initial response NOAA has continued to work with the other natural re- 
source trustees and the responsible party to conduct a natural resource damage as- 
sessment, and evaluate restoration alternatives. 

The remote location of the spill along with the difficult conditions (e.g., weather, 
cold water, etc.) posed many challenges to the response. These challenges are simi- 
lar to ones we may face in the future in responding to spills in the Arctic. The issues 
encountered in the Selendang spill response demonstrate the importance and need 
for sustained oil spill research. The Port of Dutch Harbor on Unalaska Island is the 
largest fishing port in the United States and has the largest Alaskan native subsist- 
ence community in the Aleutians. NOAA, U.S. Fish and Wildlife Service, and the 
State of Alaska worked with the local community to address subsistence and seafood 
safety concerns. Any real or perceived contamination of fisheries products with oil 
has the potential to disrupt both the local community and worldwide markets. Bet- 
ter knowledge and understanding of the short-term and long-term potential impacts 
of both floating oil and submerged oil on fisheries would have been beneficial in the 
response and the injury assessment decision-making. 

Due to the severe winter weather conditions, the response was halted during the 
winter. The USCG continued to conduct periodic overflights to monitor the wreck. 
The vessel was in poor condition and was still carrying a large quantity of oil, and 
had the vessel lost that oil it may have taken 24 hours or more before that was 
detected through overflights. Improved remote sensing technologies could have 
helped monitor the wreck and detect any spilled oil. 

The Scientific Support Coordinator provided input on environmental issues to the 
Unified Command, including technical matters related to potential dispersant use. 
While dispersants were readily available, the Unified Command decided not to use 
dispersants because of uncertainty about the effectiveness of the available 
dispersants on the type of oil spilled, and the potential environmental impacts. 
Dispersants are rarely used in spill response, mainly due to our lack of under- 
standing of the environmental impacts of dispersants. While there have been ad- 
vancements in the application of dispersants and their efficacy of dispersion once 
applied, there is still a gap in research to determine the long-term fate and effects 
of dispersants on marine life. 

Another issue that arose was the fate of residual oil. This is a common issue with 
large oil spills, and has certainly been the case with the Exxon Valdez oil spill. 
Twenty years after the Exxon Valdez spill there is still residual oil remaining on 
the Alaskan shoreline. When oil is spilled into the water, a goal is to minimize the 
environmental impacts. One method to do this is through rigorous clean-up tech- 
niques to remove oil from the shoreline. However, some of these techniques can ac- 
tually do more environmental harm than leaving the oil in place. We need to better 
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understand the fate of lingering oil — where will it persist, in what types of environ- 
ments, what are the impacts to the environment from this remaining oil, as well 
as the effects of low-level chronic exposure on birds and mammals. This type of in- 
formation is critical as decisions are made in the clean-up operations and to deter- 
mine the potential trade-offs in using one clean-up technique versus another. This 
information is also critical to how we assess the injury to natural resources from 
the spill and restoration options. Further research in this area to improve decision- 
making can reduce the overall environmental impacts and clean-up costs. 

M/TAthosI 

On November 26, 2004, the M/T Athos I, a 750-foot tanker, hit a submerged ob- 
ject in the Delaware River near Philadelphia, PA, spilling approximately 265,000 
gallons of heavy oil. The oil spread down river, ultimately oiling 57 miles of Penn- 
sylvania, New Jersey, and Delaware shorelines. In addition to surface and shoreline 
oiling, a portion of the oil migrated below the water surface, complicating response 
and assessment efforts. During the response, NOAA provided its traditional support: 
oil trajectory analysis, weather forecasts, identification of sensitive resources at risk, 
coordination of shoreline impact assessment, recommendations on environmentally 
appropriate clean-up techniques, and seafood safety consultation. 

The spill closed the Delaware River to commercial vessel traffic for over a week. 
The submerged oil resulted in contamination of water intakes and the closure of the 
Salem Nuclear Power Plant. The detection of submerged oil was a critical economic 
issue in this case, essential to the reopening of the port and the reactivation of the 
power plant. 

The Athos I incident is a reminder that there is still a need to sustain an inte- 
grated spill response and restoration research program. NOAA’s response to the 
Athos I spill highlighted the need for improved understanding of the transport and 
fate of submerged oil, and the need to develop more efficient technologies for sub- 
merged oil detection, tracking, and modeling. The Athos I response also highlighted 
the need for additional research on ways to collect submerged oil and/or protect loca- 
tions from it. Without reliable technologies for prediction and detection, the Federal 
On-Scene Coordinator and his science staff are placed in the position of “proving a 
negative” to the public in order to ensure no continued threat. Such “proof’ adds 
time and expense to the response and can substantially raise the overall costs of 
clean-up. NOAA’s research efforts continue to address these concerns. Better mod- 
eling and understanding of submerged oil behavior could have prevented the plant 
closure. 

CONCLUSION 

Thank you for the opportunity to discuss with you NOAA’s important role in oil 
spill response and resource restoration. NOAA’s expertise is critical to prevent fur- 
ther harm, restore natural resources, and aid planning and response decision-mak- 
ing associated with oil spills. Sound science is the foundation for effective spill re- 
sponse and restoration decision-making. It is critical that we continue to invest in 
high priority scientific research to develop the methods and techniques necessary to 
improve the effectiveness of spill response and restoration. I am happy to answer 
any questions that you may have. 

Biography for Douglas R. Helton 

I am the Incident Operations Coordinator for NOAA’s Emergency Response Divi- 
sion. I help manage NOAA’s scientific support team during oil and chemical spill 
responses and ensure that NOAA products and services are provided quickly and 
are useful to the U.S. Coast Guard and other on-scene responders. I respond on- 
scene to incidents and I have worked on spill events and emergency response efforts 
in almost all coastal states, ranging from Maine to Alaska to Guam. Between inci- 
dents, I manage various preparedness projects including directing the Division’s 
prime support contract. I also work with the NOAA coral and NOAA Marine Debris 
Programs on the problem of grounded and derelict vessels in coastal environments. 
I spent several month following Hurricane Katrina working on a U.S. Coast Guard 
vessel salvage and wreck removal team. 

I am currently in NOAA’s leadership development program. Over the past 18 
months I have had rotational assignments as the Acting Director of NOAA’s Marine 
Debris Program and with the Port of Seattle’s “Green Port” team. I also completed 
a 6 month detail with the Senate Commerce Committee. In that capacity I worked 
on several bills including Ballast Water Management, Coral Reef Conservation, Oil 
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Pollution, Climate Change, Coast Guard reauthorization, and other ocean-related 
legislation. 

Prior to my current position, I headed NOAA’s Damage Assessment Center (DAC) 
which allows NOAA to place scientists on-scene quickly after an oil or chemical spill 
to collect perishable biological and economic data and to initiate damage assessment 
studies to support legal claims for restoration. I received a BA from Reed College 
in Portland, OR in 1985 and an MS from the University of Washington School of 
Fisheries in 1991. I started my NOAA career as a John Knauss Sea Grant Fellow 
in 1991-1992. 

Chairman Baird. Thank you very much, Mr. Helton. 

Dr. Venosa. 

STATEMENT OF DR. ALBERT D. VENOSA, DIRECTOR, LAND RE- 
MEDIATION AND POLLUTION CONTROL DIVISION, NA- 
TIONAL RISK MANAGEMENT RESEARCH LABORATORY, OF- 
FICE OF RESEARCH AND DEVELOPMENT (ORD), U.S. ENVI- 
RONMENTAL PROTECTION AGENCY (EPA) 

Dr. Venosa. Thank you, Mr. Chairman. Good afternoon, every- 
one. I am Dr. Albert Venosa, Director of the Office of Research and 
Development’s Land Remediation and Pollution Control Division 
and National Risk Management Research Lab in Cincinnati. It is 
a pleasure to be here today to discuss EPA’s Oil Spill Research Pro- 
gram, its past accomplishments, and its future research plans. 

I have been with the Agency for over 40 years and for the last 
20 I have led EPA’s Oil Spill Research and Development Program. 
Its objective is to provide environmental managers with tools, mod- 
els, and methods needed to mitigate the effects of oil spills in all 
ecosystems with emphasis on the inland environment. The research 
includes development of practical solutions to mitigate spill impacts 
on fresh water and marine environments, development and publica- 
tion of remedial guidance for cleanup and restoration of oil-im- 
pacted environments, and determination of the fate and effects of 
oil contamination in the environment through effective modeling of 
oil transport in a variety of settings, especially river networks. 

So why does oil spill research need to be continued? The major 
source of inland oil spills in the U.S. is from ruptured pipelines and 
above-ground storage tanks, ASTs. Although larger oil spills from 
oceangoing tanker accidents have been on the decline over the last 
several decades, I believe that the number of inland oil spills may 
actually increase due to the greater emphasis on domestic oil pro- 
duction and higher volume generation of alternative fuels such as 
biofuels, which will be stored in ASTs. 

So the spill threat continues even without consideration of do- 
mestic alternative fuel development. Little is known about the ef- 
fect of spills of biodiesel, emerging biofuels, or byproducts from the 
manufacturer, from their manufacturer on watersheds. So con- 
sequently research is needed to continue to find effective ways to 
respond not only to traditional petroleum spills, but also to spills 
of non- traditional alternative fuels and fuel blends. 

EPA’s past research has resulted in new protocols for testing the 
effectiveness of commercial oil spill treating agents, guidance docu- 
ments for implementing bio-remediation in different environments, 
a clearer understanding of the impact and persistence of non-petro- 
leum oil spills in the environment, and development of new spill 
treatment approaches. 
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Ten years ago we began conducting research on non-petroleum 
oils such as vegetable oils and animal fats. This anticipatory re- 
search investment will be invaluable as the national emphasis on 
fuels development gains traction. 

Why? Because vegetable oils and animal fats are the primary 
feedstocks for biodiesel production. Contrary to some claims, our 
research has shown that edible oils are not as biodegradable as 
sugar in the environment because of the complexity of chemical 
interactions along saturated and unsaturated fatty acids. 

The future research that we will do will involve the study of mul- 
tiple fuel types and blends resulting from passage of the Energy 
Independence and Security Act of 2007. Last year in anticipation of 
this we initiated the study of the different types of biodiesel and 
biodiesel, petro-diesel blends. An important byproduct in the pro- 
duction of biodiesel is glycerin, and we need to understand how to 
deal with glycerin spills in flowing streams, because they have al- 
ready resulted in large fish kills in several of our regions. 

As for arctic spills, next year EPA plans to partner with the Ca- 
nadian government to conduct both pilot and field scale research, 
dispersant research in icy waters. Protection of this environment 
will become more critical as global climate change affects the integ- 
rity of the glacial ice fields in the arctic. 

So in conclusion then, EPA’s Oil Spill Research Program is an 
applied practical program based on high-quality, sound science. It 
promises to provide answers to real important, real and important 
emergency spill response and environmental protection challenges, 
especially in the area of emerging alternative fuel sources. Our re- 
search informs EPA regulatory decision-making and policy develop- 
ment for oil spill prevention, preparedness, and response programs. 

In the 20 years I have led this program we have published over 
85 peer review journal articles, three guidance documents, and 79 
conference proceedings. So it has been a pretty productive and suc- 
cessful program both nationally and internationally. 

Thank you for the opportunity to address the Committee. I will 
be happy to answer your questions. 

[The prepared statement of Dr. Venosa follows:] 

Prepared Statement of Albert D. Venosa 

Good afternoon. I am Dr. Albert D. Venosa, Director of ORD’s Land Remediation 
and Pollution Control Division in EPA’s National Risk Management Research Lab- 
oratory, Cincinnati, Ohio. It is a pleasure to be here today to discuss EPA’s oil spill 
research program, its past accomplishments, and future research plans. 

For the past 20 years, I have led EPA’s oil spill research and development pro- 
gram to conduct basic and applied research in both the laboratory and the field in 
the area of spill response technology development. I was an EPA team leader in the 
Exxon Valdez bioremediation project in 1989 and 1990. I also conceived and led an 
important controlled oil spill project on the shoreline of Delaware Bay in 1994[1], 
which demonstrated statistically that bioremediation with simple inorganic nutri- 
ents enhances the biodegradation rate of crude oil on a marine shoreline compared 
to natural attenuation without amendments. I repeated a similar experiment in 
1999[2] on a Quebec freshwater wetland and again in 2001[3] on a Nova Scotia salt 
marsh in collaboration with our Canadian government partners. In addition to those 
field studies, I led a research team in developing laboratory protocols to test the ef- 
fectiveness of commercial bioremediation agents and chemical dispersant products 
for use in treating oil spills [4 — 6] . I have conceived and led numerous other studies 
to understand how best to respond to and mitigate oil spills on land. 
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The Environmental Threat of Oil Spills 

Why does oil spill research need to be continued? From 1980 to 2003, one study[7] 
(http: / lwww.epa.gov I OEM I docs / oil I fss I fss06 1 etkin-2.pdf) reported more than 280 
million gallons of oil (about 12 million gallons/year) were discharged to the inland 
waters of the U.S. or its adjoining shorelines in about 52,000 spill incidents. Even 
though larger oil spills from ocean-going tanker accidents have been on the decline 
over the last several decades, I believe the number of inland spills will likely in- 
crease due to greater emphasis on domestic oil production and higher volume pro- 
duction of alternative fuels such as biofuels, as our nation continues to address its 
independent energy security needs. Waterborne transportation of oil in the U.S. con- 
tinues to increase, and the volume of oil spilled from tank barges has remained con- 
stant at approximately 200,000 gallons spilled each year. EPA is also concerned 
about spills from pipelines and above ground storage tanks that could contaminate 
surface and/or ground waters. These are the major source of inland oil spills 
nationwide[7]. So, the spill threat continues even without consideration of domestic 
alternative fuel development. An oil discharge to the waters of the U.S. can affect 
drinking water supplies; sicken and/or kill fish, animals, and birds; foul beaches and 
recreational areas; and persist in the environment, harming sensitive ecosystems. 
Little is known about the effect of spills of biodiesel, emerging biofuels, or by-prod- 
ucts from their manufacture on watersheds. Consequently, research is critically es- 
sential not only to continue to find effective ways to mitigate and respond to petro- 
leum spills but also to understand the potential adverse human and environmental 
consequences of alternative fuels and non-petroleum oils and to develop effective 
clean-up tools to mitigate any adverse consequences. Recent research on vegetable 
oils and biodiesel blends suggests that the biodegradability and environmental per- 
sistence of these oils is very complex[8]. Developing an understanding of the poten- 
tial environmental impacts associated with spills of these oils requires fundamental 
research. Without this understanding, the potential is significant for greater envi- 
ronmental harm if the wrong steps are taken to respond to and mitigate these spills. 

EPA’s Role in Spill Response 

The National Oil and Hazardous Substance Pollution Contingency Plan (NCP) has 
established a successful oil spill response framework defining the roles of federal 
agencies, and this has been in effect for 41 years. In addition to EPA’s normal role 
in spill response and planning, the NCP serves as the basis for actions taken in sup- 
port of the National Response Framework, when Emergency Support Function 
(ESF) #10 is activated. The National Response Framework is a guide that details 
how the Nation conducts all-hazards response, from the smallest incident to the 
largest catastrophe. The Framework identifies the key response principles and the 
roles and structures that organize national response. ESF #10 provides for a coordi- 
nated federal response to actual or potential oil and hazardous materials incidents. 
EPA or DHS/USCG serves as the primary agency for ESF #10 actions, depending 
upon whether the incident affects the inland or coastal zone, respectively. For inci- 
dents affecting both, EPA is the primary agency and DHS/USCG serves as the dep- 
uty. In addition, EPA serves as the ESF #10 Coordinator. 

EPA also plays a key role on the U.S. National Response Team (NRT), which is 
chaired by EPA and vice-chaired by the U.S. Coast Guard. The NRT is an organiza- 
tion of 16 federal departments and agencies responsible for coordinating emergency 
preparedness and response activities for oil and hazardous substance pollution inci- 
dents and provides federal resources, technical assistance, and policy guidance as 
defined in the NCP. The Science and Technology Committee, which is the NRT’s 
science arm and of which I am a participating member, provides a forum for the 
NRT to fulfill its delegated responsibilities in research and development. Users of 
and sometimes collaborators in our research include multi-agency regional response 
teams, EPA’s environmental response team, EPA and Coast Guard federal on-scene 
coordinators (FOSCs) responsible for oil spill response, and other government agen- 
cies such as NOAA, Minerals Management Service (MMS), Fish and Wildlife Serv- 
ice, and states. Not only do these U.S. organizations rely significantly on EPA re- 
search results, the international community does as well. 

Past and Current Research 

The specific objective of EPA’s oil spill research program is to provide environ- 
mental managers with the tools, models, and methods needed to mitigate the effects 
of oil spills on ecosystems. The research includes development of practical solutions 
to mitigate spill impacts on freshwater and marine environments; development of 
remedial guidelines that address the environment, type of oil (petroleum and non- 
petroleum oils), and agents for remediation; and modeling fate and effects in the en- 
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vironment. Spill mitigation research includes bioremediation, chemical and physical 
countermeasures, and ecotoxicity effects. Fate and effects research focuses on mod- 
eling the transport of oil in a variety of settings with application to field situations. 

The work described above has resulted in new protocols for testing the effective- 
ness of commercial oil spill treating agents, guidance documents for implementing 
bioremediation in different environments, a clearer understanding of the impact and 
persistence of non-petroleum oil spills in the environment, and development of po- 
tentially new treatment approaches. Important on-going research is helping to un- 
derstand oil persistence long after the initial spill incident, such as the Exxon 
Valdez oil that still lingers in certain areas of Prince William Sound, Alaska. This 
research has conclusively shown that the lingering oil is still quite biodegradable 
despite persisting for over 20 years in the subsurface. Why is this important? Be- 
cause, if oil that has been treated after a spill lingers long after the cleanup, then 
we need to understand if the lingering oil still poses an environmental threat to the 
habitat and the resources at risk. If it does, we must learn why it still lingers and 
develop means to remove this lingering oil to safeguard the ecosystem. 

Ten years ago, we began conducting research on non-petroleum oil such as vege- 
table oils and animal fats. This anticipatory research investment will be invaluable 
as the national emphasis on biofuels development gains traction because vegetable 
oils and animal fats are the primary feedstocks for biodiesel production. Contrary 
to some claims, we have found that edible oils are not as “biodegradable as sugar” 
in the environment because of the complexity of chemical interactions among satu- 
rated and unsaturated fatty acids. 

Future Research 

Biodiesel will play a crucial role in our nation’s domestic fuel source development. 
Future research will include multiple fuel types and blends that result from passage 
of the Energy Independence and Security Act of 2007 (EISA), including changes in 
fuels as a result of the Renewable Fuel Standard (RFS) Program. We initiated an 
important project in 2008 to study the comparative biodegradability of soybean oil- 
based biodiesel blends ranging from BO (pure petrodiesel) to B100 (pure biodiesel). 
We are initiating testing of other types of biodiesels consistent with anticipated al- 
ternative fuel feedstock usage in the U.S. An important by-product in the production 
of biodiesel is glycerin, and we need to understand how to deal with spills of glyc- 
erin in flowing streams (spills have already caused large fish kills). Ethanol/gasoline 
blends, their fate and transport in freshwater bodies, and our need to understand 
the spill impacts of these blended fuels are another high priority research area as 
greater quantities of blended fuels and potentially greater ethanol percentages are 
bandied. EPA is the only federal agency actively engaged in researching this par- 
ticular topic. Second generation biofuels will be studied in the near future, such as 
biobutanol, whose properties are more similar to gasoline than alcohol. 

The behavior of other oil types, including synthetic oils and lubricants, has not 
been characterized scientifically. An important topic not previously addressed in our 
research program is a mixed spill incident (e.g., a biofuel and an organic chemical). 
We need a better understanding of the consequences of such scenarios to help 
FOSCs from both the EPA and the Coast Guard respond appropriately. 

As for spills that occur near or in Arctic regions, EPA plans to pursue partnering 
with the Canadian government to conduct pilot-scale dispersant research in icy wa- 
ters at a jointly owned wave tank facility in Nova Scotia and field research on dis- 
persant effectiveness and use in Arctic waters. Protection of this environment will 
become more critical as global climate change affects the integrity of the glacial ice 
fields in the Arctic. 

Finally, EPA’s Environmental Response Team (ERT) plays a key role in testing 
and validating monitoring equipment in collaboration with the MMS at the Oil and 
Hazardous Materials Simulated Environmental Test Tank (OHMSETT) Facility in 
New Jersey to understand oil monitoring systems under the Special Monitoring and 
Response Technologies (SMART) protocol. This interaction allows ERT and the 
Coast Guard to be trained on oil spill monitoring equipment for detecting oil in the 
water column. This understanding is important in light of the Coast Guard’s Re- 
sponse Capabilities rule coming out soon dealing with dispersant usage. 

Summary and Conclusions 

In conclusion, I want to emphasize that EPA’s oil spill research program is an ap- 
plied, practical program that seeks to provide answers to real and important emer- 
gency spill response and environmental protection challenges based on high quality, 
sound science. Our research informs EPA’s regulatory decision-making and policy 
development for oil spill prevention, preparedness, and response programs and the 
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National Response Team. EPA’s oil spill research work is vitally important to the 
protection of the environment from the harm associated with oil spills. So, it is vital 
that EPA’s R&D program continue to provide its knowledge and expertise in spill 
response and prevention. In the 20 years that I have led this program, we have pub- 
lished over 85 peer-reviewed journal articles, three guidance documents, and 79 con- 
ference proceedings papers. Thus, the research program has been highly productive 
and successful both nationally and internationally. 

Thank you for the opportunity to address the Committee. I am happy to answer 
your questions. 
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work and has been lead author on 37 out of a total of 121 peer-reviewed scientific 
publications throughout his career. 

Chairman Baird. Thank you, Dr. Venosa. 

Mr. Watson. 

STATEMENT OF REAR ADMIRAL JAMES A. WATSON, DIRECTOR 

OF PREVENTION POLICY FOR MARINE SAFETY, SECURITY 

AND STEWARDSHIP, DEPARTMENT OF HOMELAND SECU- 
RITY, U.S. COAST GUARD 

Admiral Watson. Good afternoon, Chairman Baird and distin- 
guished Members of the Committee. I am grateful for the oppor- 
tunity to testify before this committee on the subject of federal oil 
spill research and development. 

The Coast Guard has been the lead federal agency for coastal 
zone oil and HazMat response since 1968, and I have been person- 
ally involved with oil and HazMat prevention and response my en- 
tire Coast Guard career. As an engineer and first responder, I 
value research and development. 

In the area of maritime pollution prevention and response in par- 
ticular, R&D has been a major factor in reducing both the number 
of major oil incidents and the quantities left in the environment 
after an accident. 

For example, the annual number of oil spills greater than 100 
gallons has decreased from over 300 per year to less than 100 since 
1996. Simultaneously, recovery rates, which are historically less 
than 15 percent, are improving. Today we are recovering as much 
as three times the historic rate due to better planning, more re- 
sponse capacity, and better projections and recovery equipment. I 
attribute many of these improvements to the collective efforts of 
government agencies and industry following the passage of the Oil 
Pollution Act of 1990. 

OPA 90 created and integrated team-based approach, which suc- 
cessfully leveraged the federal on-scene coordinator leadership at- 
tributes of the Coast Guard and the EPA at both the national and 
local level, as well as the technical and scientific capabilities of 
NOAA, the Minerals Management Service, U.S. Fish and Wildlife 
Service, U.S. Navy, State and environmental agencies, and univer- 
sities nationwide. 

The Coast Guard’s own research and development center which 
just recently moved from Groton, Connecticut, to New London, 
Connecticut, has been included in the collective R&D effort since 
well before 1990, and continues to be productive in oil and HazMat 
R&D. 

While EPA tends to focus on toxicity and NOAA on oil behavior 
and impacts and MMS and offshore blowouts, for example, Coast 
Guard’s R&D is currently focused on sensors for aircraft, recovery 
of submerged oil, and oil and ice and decision-making tools for the 
responders. This distribution of labor for R&D is being monitored 
and reported to Congress in accordance with Section 7001 of OPA 
90, which established the Interagency Coordinating Committee on 
Oil Pollution Research. The Coast Guard shares this interagency 
committee and provides the biannual report to Congress. Coast 
Guard personnel must stay closely plugged into the various R&D 
facilities, conferences, and publications to fulfill their duty. 



28 


But speaking as a federal on-scene coordinator myself and as a 
beneficiary of these collective R&D efforts, I can tell you the bene- 
fits have far exceeded the cost of participating with this inter- 
agency R&D effort. We estimate that a recovery capability increase 
of 10 percent would have saved over $1 billion in response and en- 
vironmental damage based on the cost figures since 1992. 

Despite past successes, much more R&D is needed. We are just 
beginning to understand and solve the challenges of submerged oil, 
oil and ice, dispersed oil, oil in fast currents, and biofuels in water. 
We are pleased to see other nations and even the maritime indus- 
try taking on these challenges. 

For example, Norway is conducting a major oil and ice analysis, 
and oil companies are engaged with Coast Guard engineers in the 
conceptual stages for high-latitude prevention and response capa- 
bilities. 

Thank you for the opportunity to testify today. I will be happy 
to take your questions. 

[The prepared statement of Rear Admiral Watson follows:] 

Prepared Statement of Rear Admiral James A. Watson 

Good Morning Mr. Chairman and distinguished Members of the Committee. It is 
a pleasure to appear before you today to discuss Coast Guard oil spill response re- 
search efforts. 

The passing of Oil Pollution Act of 1990 (OPA 90) represented a significant para- 
digm shift for the Coast Guard. That historic legislation provided the Nation with 
the means to immediately access and distribute funding for oil spill response efforts; 
made the spiller the responsible party with very specific requirements; and provided 
a process to restore the marine environment to its pre-incident condition. With this 
legislation came annual funding for the Coast Guard to take the lead in oil spill 
prevention, response, and research and development. 

The Coast Guard continues to appreciate the significance of the Exxon Valdez 
event. After running aground at Bligh Reef and spilling over 10 million gallons of 
oil into Prince William Sound at Valdez, Alaska, this incident became the catalyst 
for stricter environmental protections and regulations. For the Nation, and for the 
Coast Guard, the impacts served as the catalyst for developing a stronger regime 
to improve the shipment of oil and the way oil spills are handled on the water and 
in the courtroom. The Coast Guard’s research and development program ensures we 
retain the critical expertise and capabilities to prepare, prevent, and, if necessary, 
respond and recover from future incidents in an increasingly complex national and 
global operating environment. 

The United States has a comprehensive framework for oil spill prevention, pre- 
paredness and response that is fully supported by the Coast Guard’s Research and 
Development Center (R&DC). While several other agencies, including the Depart- 
ment of Commerce, the Department of the Interior, and the Environmental Protec- 
tion Agency, have important roles in oil spill clean-up and oil spill research, my tes- 
timony will focus specifically on the Coast Guard’s roles. For more than 25 years, 
the R&DC has maintained a comprehensive, long-term research program to improve 
oil spill response technologies. The major focus of the program is to improve the 
knowledge, technologies and methodologies used for the detection, containment and 
cleanup of oil spills. I am encouraged by the significant advancements we have 
made since the Exxon Valdez incident and the passage of OPA 90. 

Ship designs for tankers are mandated to have double hulls. The OPA 90 phase- 
out schedule requires existing single-hulled tank vessels be retrofitted with a double 
hull or phased out of operation by 2015. 

A basic tenet of OPA 90 holds that those responsible for oil pollution incidents 
are liable for clean up costs and compensation damages. Currently over 22,500 ves- 
sels carrying oil in U.S. waters hold active Certificates of Financial Responsibility 
to satisfy this requirement. 

Regulations tightened the authorities of the Federal On-Scene Coordinator 
(FOSC) to oversee spill response as well as preparedness activities at the local level. 
This is consistent with the Nation’s approach to response as represented in the Na- 
tional Response Framework (NRF). In a sense, this approach was well ahead of its 
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time and remains a model for integrating all entities, including private industry, 
into effective response organizations. 

We must be mindful that our Marine Transportation System is the lifeblood of 
our national economy. Part of that is the shipping of oil. Three months ago, the 900 
foot tanker SKS SATILLA hit a submerged jack-up rig in the Gulf of Mexico while 
carrying 41 million gallons of crude oil — nearly four times the amount spilled by the 
Exxon Valdez. Thankfully, the double hull protection put into place by OPA 90 pro- 
tected the cargo. The stakes remain high. We must continue to work together — the 
public and private sectors — to ensure we remain prepared and get this right. 

We have learned a great deal from the Exxon Valdez incident and have made tre- 
mendous progress. Work still remains. And these efforts are dependent on our oil 
spill research efforts. The ideas, standards, and technologies that have emerged 
from the R&DC benefit all spill responders; federal, State, local and private sector. 

U.S. Coast Guard Research & Development Center Accomplishments: 

The R&DC has been instrumental in identifying and developing prevention capa- 
bilities which have benefited mariners, ship to ship and ship to shore communica- 
tions, and naval architecture. They have assessed risks associated with human-fac- 
tors (e.g., crew fatigue and certification requirements), harbor management (e.g., 
Automated Information Systems), and hull design. Furthermore, the R&DC evalu- 
ated alternatives to double-hull designs and provided the foundation for our regu- 
latory initiatives by assessing vessel self-help response methods. 

Coast Guard research efforts have also greatly advanced our preparedness in con- 
sequence planning and response management. Databases have been developed for 
response equipment and spill histories and are widely used in contingency planning 
and commercial product evaluations. Additionally, the Oil Spill Command & Control 
System (OSC2) prototype has become integrated into the Coast Guard enterprise 
Command, Control, Communications, Computers, and Information Technology 
(C4IT) system and the Marine Information for Safety and Law Enforcement system. 
R&DC efforts to support response management also includes curriculum develop- 
ment, training, and developing safety guidelines for field personnel and the three 
strike teams, and ensuring Coast Guard personnel are familiar with current and 
emerging response technologies. The Multi-Agency Team-Building Enhancement 
System (MATES) that was developed by the R&DC is used for Incident Command 
System (ICS) training. R&DC is also responsible for developing airborne radar and 
infrared sensors used for oil spill response operations. 



Spill Detection and Surveillance 


The R&DC has provided the Coast Guard with advanced oil containment and re- 
covery countermeasures. Immediately after EXXON VALDEZ, the R&DC provided 
the critical technical information requirements, fielded prototypes, and tested the 
first articles of modern oil spill response equipment for the Coast Guard’s National 
Strike Force. The Vessel of Opportunity Skimming System (VOSS) is a unique pre- 
positioned recovery system that is designed for both Coast Guard cutters and pri- 
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vate sector commercial vessels. The R&DC has also developed the Spilled Oil Recov- 
ery System (SORS) for the 16 Coast Guard Juniper Class buoy tenders. Other recov- 
ery and countermeasure technologies include: (1) fast- water response boom and 
skimmers; (2) temporary storage devices; (3) oil/water separation systems; (4) in situ 
burning; and (5) technology capability decision support. 



The R&DC partners with other governmental agencies and the private sector. The 
Coast Guard helped expand the Nation’s testing infrastructure by re-establishing 
the Oil and Hazardous Materials Simulated Environmental Test Tank (OHMSETT) 
in Leonardo, New Jersey, in cooperation with the Minerals Management Service. 



In -situ burn test 


Over the last twenty years the Nation has seen a decrease in the annual number 
of spills over 100 gallons (per 100 million tons shipped); 25 spills met this criteria 
in 2002 and only 19 in 2007. The following graph shows 10 years of data on the 
total amount spilled by source. From 1999 to 2007 (the latest available data), an 
average of only three gallons of oil were spilled for every one million gallons of oil 
transported over the inland river system. This is due to the significant increase over 
the last 20 years in federal and industry partnerships supporting maritime oil 
transportation, the application of OPA 90 standards and safeguards, and enhanced 
prevention and response capabilities. 
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The Coast Guard continues to lead the National Response System in research and 
development. In addition to these efforts with federal and State agencies, we have 
fostered strong partnerships with vessel owners, facility operators, Oil Spill Re- 
moval Organizations, and academia. The oil spill research and development con- 
ducted through the U.S. Coast Guard R&DC and its partnerships is positioned 
ideally in a research-prevent-respond system. By adopting the latest response tac- 
tics, techniques, and procedures fostered and facilitated through R&D efforts, our 
new Deployable Operations Group can tailor adaptive force packages — including 
Coast Guard National Strike Force personnel — to meet any maritime response need. 
Additionally, the U.S. Coast Guard Marine Safety Laboratory (MSL) provides foren- 
sic oil analysis and expert testimony in support of the oil pollution law enforcement 
efforts for Marine Investigators, Department of Justice, and other federal agencies. 
Finally, our National Pollution Funds Center ensures the Oil Spill Liability Trust 
Fund is ready to finance rapid, response and recovery. Most importantly, the finan- 
cial responsibility has been placed on the polluters. Since OPA 90 was enacted, over 
$234 million has been recovered and returned to the Fund. 

Oil spill prevention and response actions need proven techniques, technologies, 
and training. Continued investment in research and development funding is crucial 
to developing the tools needed for the variety of situations encountered — before they 
are needed. 

We are positioning ourselves to meet future challenges. One example is the Arctic. 
The Commandant has previously stated, “there is water where there was once ice 
and the Coast Guard has a responsibility for it.” As we develop our operating re- 
quirements to meet the mandates of the NSPD-55/HSPD-25, Arctic Presidential 
Decision Directive, it is clear our country needs the specialized capability of harsh 
environment oil spill response. As Arctic ice recedes, opening up new shipping 
routes and new areas for energy exploration, we must be aware of the economic and 
environmental implications. We have made significant progress, but there is still 
much left to be done to address future conditions. In the upcoming years, we must 
address the more challenging responses associated with harsh environments such 
as submerged oil and oil in or under ice. 

I appreciate Congressional support for our oil spill response research and develop- 
ment and look forward to upcoming discussions on the future of the Coast Guard’s 
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service to America. Thank you for the opportunity to testify today. I look forward 
to your questions. 


Biography for Rear Admiral James A. Watson 
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Miami (2001-2004), Commanding Officer Marine Safety Office San Diego (1995- 
1998), Executive Officer Marine Safety Office Savannah (1992-1995), Chief of Port 
Operations Marine Safety Office Puget Sound (1989-1992), and Engineering Officer 
USCGC Bibb (1978-1980). Headquarters staff assignments have included: Program 
Reviewer — Office of Budget and Programs (1998-2000), Staff Naval Architect — 
USCG Marine Safety Center (1986-1989), Staff Engineer — Marine Technical and 
Hazardous Materials Division (1980-1983). 

Rear Admiral Watson graduated from the Coast Guard Academy in 1978 with a 
Bachelor of Science in Marine Engineering. In 1985 he earned two Master of Science 
degrees from the University of Michigan, one in Mechanical Engineering and the 
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Chairman Baird. Mr. Edinger. 

STATEMENT OF MR. STEPHEN L. EDINGER, ADMINISTRATOR, 

CALIFORNIA DEPARTMENT OF FISH AND GAME, OFFICE OF 

SPILL PREVENTION AND RESPONSE 

Mr. Edinger. Mr. Chairman and Members of the Committee, 
thank you for the opportunity to testify before you today regarding 
California’s experience and perspective on the status of oil spill re- 
sponse technologies. I am the Administrator of the Office of Spill 
Prevention Response, also known as OSPR. I oversee more than 
200 employees dedicated to protecting California’s habitats and 
wildlife from the devastating effects of pollution. 

OSPR was established by the Lempert-Keene-SeastrancL Oil Spill 
Prevention Response Act of 1990 following the Exxon Valdez oil spill 
in 1989, and the oil trader spill in southern California in 1990. 
OSPR is one of the few State-level entities in the Nation that has 
both major pollution response authority and public trustee author- 
ity for wildlife and habitat. 

OSPR has a legislative mandate to ensure that California’s nat- 
ural resources receive the best protection through oil spill preven- 
tion, preparedness, response, and restoration. I am required to con- 
sider using processes that are currently in use anywhere in the 
world to obtain the best achievable technology. 

Today I will share some of my observations from the November 
7 motor vessel Cosco Busan oil spill in San Francisco Bay. I will 
emphasize some of the gaps in the oil spill technologies that re- 
main. I will highlight some of the effective oil spill technologies uti- 
lized by OSPR that were developed as a result of the enactment of 
State and federal oil spill legislation. 

On the morning of November 7, 2007, the motor vessel Cosco 
Busan, a 900-foot container ship, departed the port of Oakland 
with visibility estimated at less than one-fourth nautical mile. The 
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Cosco Busan collided with one of the towers of the San Francisco 
Bay Bridge, resulting in the breach of three tanks, spilling 53,000 
gallons of bunker fuel in the San Francisco Bay. 

In the following weeks, 43 percent of the oil spilled into the Bay 
was recovered. While the response to the Cosco Busan oil spill was 
a success, improvements in technologies could have increased re- 
covery of oil and protection of the environment. 

Two technologies that might have increased oil recovery include 
oil detection during reduced visibility or nighttime conditions and 
oil containment in high-velocity environments. Oil recovery is ham- 
pered during times of reduced visibility. As demonstrated during 
the Cosco Busan response, fog hindered accurate trajectory analysis 
and on-the-water recovery. We lack a critical tool to detect con- 
centrations of oil during periods of restricted visibility. 

About booming. Conventional containment and exclusion booms 
begin to fail when currents exceed three-fourths of a knot. We need 
a deployable boom that operates effectively in complex, high-veloc- 
ity currents that are frequently encountered in the coastal environ- 
ments. 

While I mentioned two technologies that need improvement, 
there are examples of emerging technologies utilized by OSPR. One 
is multi-spectral and thermal imaging. This imaging technology 
uses a combination of sensors to capture imagery from wavelengths 
outside of the human visible light range. This imaging system has 
enabled rapid oil spill mapping and far greater quantitative and 
geographical accuracy than was possible using only visual observa- 
tions. 

And the other is high-frequency radar surface current moni- 
toring. Along the California coastline high-frequency radar stations 
record ocean currents. Surface current data were used extensively 
during the Cosco Busan response to create trajectories, using real- 
time conditions. These trajectories aided in the identification and 
protection of environmentally-sensitive sites at risk. 

About our role in federal research and development, we would 
support a continued and increased role with respect to identifica- 
tion of research priorities and practical application of new methods 
and technologies. 

In conclusion, OSPR and the State of California recognize the 
need for continued improvement in the prevention and response to 
oil spills. OSPR is committed to utilizing the best achievable tech- 
nologies as required by statute to provide for the best achievable 
protection of the marine environment. We support federal research 
efforts to provide or to improve and develop technologies that ad- 
dress these issues. 

Again, I would like to thank you for the opportunity to address 
the Subcommittee. I would be happy to respond to any questions 
you may have. 

[The prepared statement of Mr. Edinger follows:] 

Prepared Statement of Stephen L. Edinger 

Mr. Chairman and Members of the Committee, thank you for this opportunity to 
testify before you today regarding California’s experience and perspective on the sta- 
tus of oil spill response technologies. 

I am Stephen Edinger, Administrator for the California Department of Fish and 
Game, Office of Spill Prevention and Response (OSPR). I was appointed as Adminis- 
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trator by Governor Arnold Schwarzenegger last November. Prior to taking this ap- 
pointment, I spent 28 years in law enforcement, working for State and federal agen- 
cies, protecting the natural resources of California. I have investigated or served as 
the incident commander on hundreds of pollution events across California. Today, 
I oversee more than 200 employees dedicated to protecting California’s habitats and 
wildlife from the devastating effects of pollution. 

OSPR was established by the Lempert-Keene-Seastrand Oil Spill Prevention and 
Response Act of 1990 following the Exxon Valdez oil spill in 1989 and the American 
Trader spill in Southern California in 1990. OSPR is one of the few State-level enti- 
ties in the Nation that has both major pollution response authority and public trust- 
ee authority for wildlife and habitat. 

OSPR has a legislated mandate to ensure that California’s natural resources re- 
ceive the best protection through oil spill prevention, preparedness, response and 
restoration. Specifically, I am required to provide for the “best achievable protection” 
which is defined as the highest level of protection that can be achieved through both 
the use of the best achievable technology and those manpower levels, training proce- 
dures and operational methods that provide the greatest degree of protection achiev- 
able. Additionally, I am mandated to consider using processes that are currently in 
use anywhere in the world to obtain the “best achievable technology.” 

I am proud of OSPR’s close collaboration with federal partners. Our relationships 
with the U.S. Coast Guard, U.S. Environmental Protection Agency, U.S. Minerals 
Management Service (MMS) and other federal natural resource trustees have 
helped shape OSPR into the premier spill response program in the Nation. We work 
closely with these agencies in a variety of efforts including planning, training, pre- 
vention, research and development, and spill response. 

Today, I will share some of my observations from the November 2007 M/V Cosco 
Busan oil spill in the San Francisco Bay. I will also emphasize some of the gaps 
in oil spill response technologies that remain. I will highlight some of the effective 
oil spill technologies utilized by OSPR that were developed as a result of the enact- 
ment of State and federal oil spill legislation. 

M/V Cosco Busan Oil Spill 

On the morning of November 7, 2007, the M/V Cosco Busan was at berth 56, at 
the Port of Oakland located on the Oakland Estuary. The Cosco Busan, a 900-foot 
container ship, departed with visibility estimated at less than one-fourth nautical 
mile. The Cosco Busan allided with one of the towers of the San Francisco Bay 
Bridge, resulting in the breach of three port wing tanks, spilling 53,000 gallons of 
bunker fuel into the San Francisco Bay. For almost three weeks, I served as Califor- 
nia’s incident commander. My role in this response gave me a unique perspective 
on the use and availability of oil spill technology. 

The spill response by Federal, State, local government and private contractors 
was immediate and aggressive. Within 90 minutes of the incident, the oil spill re- 
sponse organizations had the on-scene recovery capability of 1.5 million gallons. The 
total on-water recovery capability on scene within six hours was more than 2.4 mil- 
lion gallons. However, effective deployment of assets was hampered by the very fog 
that contributed to the accident. The first helicopter overflight was not conducted 
until more than five hours after the allision. 

Oil recovery and cleanup operations in and around the San Francisco Bay contin- 
ued for months following the accident. Recovery rates of oil well exceeded industry 
norms. Forty three percent of the oil spilled into the bay was recovered. 

By comparison, on July 23, 2008, a collision between a barge and tanker resulted 
in 250,000 gallons of fuel oil discharged into the Mississippi River near downtown 
New Orleans. This spill resulted in the closure of river traffic and disruption of com- 
merce for weeks. Less than 12 percent of the fuel oil was recovered. 

While the response to the Cosco Busan oil spill was a success, improvements in 
current technologies could have increased recovery of oil and the protection of the 
environment. 

Examples of Technology Needing Improvement 

Oil Detection During Reduced Visibility or Nighttime Conditions 

One of the highest priorities during an oil spill is to contain and remove the oil 
from the water as early as possible. However, oil recovery is hampered during times 
of reduced visibility. As demonstrated during the Cosco Busan response, fog hin- 
dered accurate trajectory analysis and on-water recovery. Skimming operations were 
shut down at night because there was no mechanism for detecting the oil. While 
thermal imaging is an effective oil detection tool, fog limits the use of this tech- 
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nology. We lack a critical tool to detect concentrations of oil during periods of re- 
stricted visibility. 

Containment in High Velocity Environments 

Conventional containment and exclusion booms begin to fail when currents exceed 
three-fourths knots This limitation makes spill containment and protection of envi- 
ronmentally sensitive areas difficult if not impossible. We need a deployable boom 
that operates effectively in complex, high-velocity currents that are frequently en- 
countered in coastal environments. 

Chemical Dispersants 

Chemical dispersants break oil into smaller particles that move into the water col- 
umn. Currently, chemical dispersants are applied as a sprayed mix of water and dis- 
persant onto freshly spilled oil. The type of oil, degree of weathering, sea state and 
other environmental conditions into which chemical dispersants can be applied safe- 
ly and effectively, are limited. New delivery systems for dispersant applications in- 
cluding gels or other encapsulating forms show promise. However more research 
and testing are needed. 

Ship Simulators 

Ship simulators show tremendous potential in preventing maritime accidents. 
Just as airline pilots use simulators, they can be used by ship pilots and vessel mas- 
ters to practice entering and navigating different California harbors and responding 
to different shipboard emergencies, such as loss of power or loss of steering. How- 
ever, development of future simulators requires funding and programmatic support 
to improve and strengthen maritime navigational safety. 

Examples of Emerging Technology Utilized by OSPR 

Multi-spectral and Thermal Imaging 

One of the most important initial steps in response to an oil spill at sea is the 
assessment of the extent of the oil slick and the quantity (i.e., thickness) and dis- 
tribution of oil within it. Since most oils rapidly spread to very thin layers when 
released at sea, accurate determination of which areas contain the most amount of 
oil is vital for efficiently guiding oil spill response efforts. This emerging technology 
uses a combination of sensors to capture imagery from wavelengths outside of the 
human visible light range. 

Platform A, located in federal waters six miles off of the Santa Barbara coast de- 
veloped a leak in an oil tank in December 2007. We successfully utilized multi-spec- 
tral and thermal imaging technology developed by OSPR, MMS and a Southern 
California company to locate and characterize the slick. The Platform A oil spill re- 
sponse was OSPR’s first operational use of remote sensing technology to confirm the 
presence of oil on the ocean’s surface, accurately map the extent of the oil slick, clas- 
sify the remote sensing images into oil thickness categories and present these data 
on a mapping web site for use by the incident command in close to real time. 

This imaging system has enabled rapid oil spill mapping with far greater quan- 
titative and geographical accuracy than is possible using only visual observations. 
Current planned refinements include improving the speed with which data can be 
captured, processed and disseminated. 

High Frequency Radar Surface Current Monitoring 

Along the California coastline, high frequency radar stations record ocean cur- 
rents. OSPR funded research with San Francisco State University and the Naval 
Postgraduate School that allows the dissemination of the data via the Internet in 
Geographic Information Systems (GIS) format. These data, collected as part of a na- 
tional framework called the Integrated Ocean Observing System, are used to create 
oil trajectories, implement strategies to protect sensitive habitats and position oil re- 
covery assets where they would be most effective. Surface current data were used 
extensively during the Cosco Busan response to create trajectories using real-time 
conditions. These trajectories aided in the identification and protection of environ- 
mentally sensitive sites at risk. 

Physical Oceanographic Real Time System (PORTS) 

PORTS consists of a complex array of measuring instruments, cable, radio and 
telephone telemetry that compiles real time water levels, tide, current, salinity, and 
meteorological data for the channels, harbors and bays. It is an asset to safe naviga- 
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tion, spill response, search and rescue operations, and in the collection of historical 
data for determining long-term trends. The PORTS information is used on a daily 
basis by vessel operators, harbor pilots, educational institutions and recreational 
boaters. 

In the years since its inception in California in 1995, the system has enhanced 
navigational safety for the full range of commercial, passenger and recreational ves- 
sels, improved pollution response and supported both environmental protection and 
commerce in California. PORTS is a cooperative effort by the State of California, 
harbor authorities and NOAA. Under Gov. Schwarzenegger’s leadership, OSPR has 
been able to fully fund PORTS in the San Francisco Bay. 

However, the use of PORTS in California has not reached its full potential. Due 
to limited funding, some harbors and commercial ports on the west coast lack access 
to the PORTS system. In addition, there is no mechanism to incorporate data from 
other systems, like the high frequency radar, into PORTS. Without a consistent 
funding effort for maintenance and upgrade improvements, PORTS will remain an 
effective but inconsistent tool for mariners. Currently, I am not aware of any new 
or upcoming technology that may be available to replace the PORTS system. 

Geographic Information Systems 

Geographic Information Systems (GIS) are fully integrated into oil spill preven- 
tion and response in California. GIS has proven to be an excellent data management 
and organizational tool for drills, exercises, contingency planning, natural resource 
damage assessment, response and recovery. We generate large amounts of data dur- 
ing an oil spill, much with a geospatial component. The inherent ability to import 
and display convergent data layers provides the incident commanders with powerful 
decision-making tools. GIS products are routinely used to track the progress of the 
response, guide daily activities and support the incident investigation. 

California’s Role in Federal Research and Development 

OSPR’s in-house research program has successfully partnered with federal agen- 
cies on several projects, as described earlier. For example, a proposal evaluated in 
OSPR’s Scientific Study and Evaluation Program led to real world testing of multi- 
spectral and thermal imaging systems by the MMS at their Ohmsett facility in New 
Jersey. 

In addition, OSPR co-sponsors a highly successful biannual technology workshop 
that focuses on federal, State, academic and private research efforts. 

California has had limited but productive collaborations with the federal research 
program. My staff has served on National Academy of Science’s panels evaluating 
chemical dispersants, the development of national research priorities in conjunction 
with the National Oceanographic and Atmospheric Administration’s collaboration 
with the University of New Hampshire and the initial federal efforts for standard- 
ization of dispersant testing protocols. We would support a continued and increased 
role with respect to identification of research priorities and the practical application 
of new methods and technologies. 

Conclusion 

OSPR and the State of California recognize the need for continued improvement 
in the prevention of and response to oil spills. OSPR is committed to utilizing the 
best achievable technologies as required by statute to provide for the best achievable 
protection of the marine environment. We support federal research efforts to im- 
prove and develop technologies that address these issues. 

Again, I would like to thank you for the opportunity to address this sub-com- 
mittee. I would be happy to respond to any questions you may have. 

Biography for Stephen L. Edinger 

Stephen Edinger is Administrator for the California Department of Fish and 
Game, Office of Spill Prevention and Response. A graduate of the University of Cali- 
fornia, Davis, Mr. Edinger was appointed as Administrator by Governor Arnold 
Schwarzenegger in November, 2008. 

Stephen Edinger has spent his professional career protecting California’s wildlife 
and natural environments, serving over 28 years in environmental law enforcement. 
He began his career in 1982 as a law enforcement ranger with the National Park 
Service. He then spent eight years as a ranger with the California State Park Sys- 
tem along the northern California coast. For the past 17 years, he has served in 
various capacities with the California Department of Fish and Game. Mr. Edinger 
has investigated or served as the incident commander on hundreds of pollution 



37 


events across California. He served as California’s incident commander during the 
M/V Cosco Busan oil spill response in November, 2007. 

Today Mr. Edinger oversees more than 200 employees dedicated to protecting 
California’s habitats and wildlife from the devastating effects of pollution. He leads 
the Office of Spill Prevention and Response, which is recognized as the premiere 
spill response program in the Nation. 


Discussion 

Chairman Baird. Thank you, Mr. Edinger. 

At this point I will recognize myself for five minutes. 

We have been joined, by the way, by Mr. Davis and Ms. Ed- 
wards. Thank you both for joining us. 

Achieving Necessary Research and Development 
Measures 

You know, one of the things that tends to happen to all of us, 
I suppose, is that when there is a big crisis, a massive spill, Exxon 
Valdez, we scramble jets, create legislation, we all respond, and 
then there is a natural sort of decline in focus maybe. 

I want to address that a little bit. Mr. Helton, you talked in your 
testimony a little bit, at least in the written testimony, about — that 
the comprehensive research, this is a quote, “Comprehensive re- 
search and development envisioned by OPA has not been fully 
achieved.” What needs to happen to make that happen, to make 
the vision a reality? 

Mr. Helton. I would say that the agencies are working together 
to try to fulfill that vision. Resources are a limitation. There is — 
that is a consideration. I think that the plans are there. It just 
needs to be implemented. 

Chairman Baird. Following up on that, OPA 90 created a coordi- 
nating committee on oil pollution research. What is the status of 
that committee? Does it meet regularly? Does it produce docu- 
ments? Does it analyze effectiveness? What is the status of that? 

Admiral Watson. Yes, sir. It does meet. It works primarily 
through an ongoing amount of activity at conferences. There is re- 
search activity going on at the various laboratories, and the — I 
think that there is a constant communication between the various 
scientists, and then every two years there is a report that is com- 
piled and submitted to Congress of all of the different activities. 
And these are categorized in the various different areas that help 
oil spill responders. In some cases it is the surveillance equipment, 
other cases it is the recovery equipment, the modeling oil in the 
water, the fate analysis of different types of oil over time in the 
water column, and so on. 

So I think one of the main intents of that was to make sure there 
is not duplication of effort and to make sure that there is dialogue, 
and I think those two things are happening. Can that committee 
be taken to another level? I think it could be. I think actually if 
you look backwards in time, you will see that one time it was in- 
volved with grants to states and universities, for example. It spent 
a lot more money out of the Oil Spill Liability Trust Fund for re- 
search and development. Some of those things are a function of ap- 
propriations. Some of it was sort of an ending of the authority, for 
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example, for the grants and the Oil Spill Liability Trust Fund ex- 
penditures. 

Chairman Baird. That trust fund predominantly is designed — it 
is my understanding and feel free to correct me if I am wrong, to 
help fund the cleanup operation. Does it also fund the research side 
of it? 

Admiral Watson. Yes, sir. It has in the past. I think — I don’t 
know the big number of all of the dollars spent on research out of 
the fund. I do know since its inception the fund has provided ap- 
proximately $51 million to the Coast Guard’s R&D Program, and 
that is how we develop things like the vessel of opportunity’s skim- 
ming system and the skimming system that we have built into our 
buoy tenders so that they are ready at any time for an oil spill, and 
all sorts of different things. The pump that was used on the new 
Carissa to get the very viscous oil out of that hall while it lay on 
the beach there in Oregon, I believe. And so 

Chairman Baird. Right off our coast actually. 

Admiral Watson. Yes, sir. So these were some of the outcomes 
of R&D, and I am sure a lot of that was due to the fund. 

Chairman Baird. But there may be a need to revisit that issue 
of whether or not that fund is still adequately contributing to ongo- 
ing research, apparently for a timed function and there is — it at 
least seems to be a bit of a question mark about whether or not 
a sufficient portion of that fund is actually going to fund the re- 
search. Is that a fair portrayal? 

Dr. Venosa. 

Dr. Venosa. Yes. I think it is. I think the resources — I don’t 
want to sound like a scientist who is begging for money, but I think 
that 

Chairman Baird. That never happens before this committee. 

Dr. Venosa. No, no. We never do that, but the resources — my 
budget has been about a half a million dollars for the — per year for 
the last 20 years. We have got, as I said, we have got a lot of publi- 
cations out of it, but half a million dollars doesn’t go very far. 

And, in fact, a lab study that 20, 15 years ago cost 60 to $80,000 
now costs 130. So really the budget has actually gone down. 

Chairman Baird. Yes. I guess 

Dr. Venosa. Due to inflation. 

Chairman Baird. — I want to close out with really two questions 
and maybe we may pursue them later if we have another round. 

One is the degree to which folks like Admiral Watson, Mr. 
Edinger, who are out there on the ground, more likely in the water 
I should say, trying to clean up the spills. You have each given 
some examples, and there is mention by Mr. Helton about dealing 
with cold water situations. 

But one of my fundamental questions would be to what extent 
and through what mechanisms does the real world practitioner 
who says, gosh, if only we had a way to see where the darn oil is 
in the fog or at night or to suck up viscous material or to deal with 
cold water, to what extent does that drive the research? Where is 
that nexus? That is one question. 

And then related to that is let us suppose you do drive the re- 
search, where is the financial incentive? This strikes me as a little 
bit like the problem we have with funding for pharmaceuticals to 
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deal with rare disease outbreaks. All the incentives are in the 
wrong direction. Why should a drug company invest a significant 
amount of money for something that may never get to be used? If 
they do use it, they could get sued, et cetera. 

And separately I worked on that issue, but here where is the in- 
centive? Let us suppose Mr. Edinger says, “Look. I have got to get 
something that helps me identify where oil is at night.” Where is 
the financial incentive for some company to invest in producing the 
products that allow you to do that? It is similar, I suppose, to the 
need for a more viscous pump. But that would be a second ques- 
tion. We don’t have time to deal with it in this round, but I hope 
maybe we can get to that. 

I will recognize Mr. Inglis for five minutes at this point. 

Possible Improvements to Existing Mechanisms 

Mr. Inglis. Thank you, Mr. Chairman. 

The Chairman was just asking the question about the Oil Pollu- 
tion Act of 1990, and the Interagency Coordinating Committee. I 
wonder if anybody wants to comment on how it could be improved. 
I assume things are always subject to improvement, and if we ap- 
proach it in a process way and say, you know, what could be really 
better about what was called for in that Act and driving things 
along. 

Any thoughts about what you would like to see if you had a wish 
list of things that you could ask Congress and Congress would do 
it? What would that be? 

Mr. Helton. Well, we have a number of areas that we believe 
would be fruitful for research. I think the question is not nec- 
essarily the structure of the organizational committee as much as 
what resources that they have to take under — take new research, 
especially the areas I mentioned. There is a lot of new technologies 
that are available that we are not applying towards oil spills, we 
are not using some of the remote sensing, we are not using some 
of the unmanned aerial vehicles, things like that that are out there 
in industry now in other areas. Some of those areas need more re- 
search on how they can applied. 

On the question of the nexus on research and how we make sure 
that research is appropriate, that the people in the field actually 
get their ideas to the scientists, the structure of the research that 
NOAA has done with the University of New Hampshire is actually 
intentionally designed that way. Every research project has an as- 
signed field responder who is — who has expertise in that area from 
a field perspective to make sure that the research is providing in- 
formation that is useful to the responders. 

Mr. Inglis. Anyone else want to comment on that? 

Dr. Venosa. EPA gets its research ideas so to speak from inter- 
actions with the program office, the Office of Emergency Manage- 
ment, because they deal with the on-scene coordinators on a daily 
basis, and they know what the — where the needs for inland oil 
spills are. And so I have an almost daily discussion with the OEM 
folks about research and what can we do to solve the problems that 
the on-scene coordinators are facing within our agency. And that 
is basically where we get our ideas for research, through inter- 
actions with the program office and the on-scene coordinators. 
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The Admiral talked about the Interagency Coordinating Com- 
mittee, and I would like to say that I think it has worked — in fact, 
one of the ways that we do interact, and he didn’t mention is 
through the Science and Technology Committee, which is a com- 
mittee of the National Response Team. And the people who are — 
compose the International or the Interagency Coordinating Com- 
mittee are also on that Science and Technology Committee. We 
meet on a monthly basis through conference call. We talk, always 
talk about the research that we are doing. 

So we do communicate, we do collaborate, and we do coordinate. 
Perhaps we haven’t been as good about reporting to Congress as 
much as we should, but at least we do do what we are supposed 
to be doing in terms of the directive. 

Admiral Watson. I would like to echo Dr. Venosa. I think that 
the system is working pretty good as far as having an ear toward 
the responder. I mean, the — both the Coast Guard and the EPA are 
the responders, and we are certainly very involved with that inter- 
agency committee and feeding those needs directly to the research 
facilities and the researchers. 

I think one thing that — and you touched on it, Chairman Baird, 
you know, maybe coming up with some better incentives for compa- 
nies for the private sector to be involved. Now, we try to stay in- 
volved and actually I am very complimentary about a number of 
privately-funded research activities, but that is a little less orga- 
nized. It is not maybe as robust as it could be or as — led as well 
as it might be by the federal agencies on this committee. 

There is also the international efforts, and, again, we try to be 
as involved as possible. The United States is seen as the world 
leader, and maybe this committee could have even a better leader- 
ship role if it was a little emphasis there. 

Mr. Edinger. Ranking Member, regarding participation by State, 
local entities, you know, certainly we want to continue to partici- 
pate in this process. In California we don’t necessarily do the re- 
search, but we apply the research that is done or funded by the 
Federal Government. So research certainly is very important to us. 

As far as financial incentive, I think we could look once again to 
the Cosco Busan, which as Representative Woolsey said, may be 
not that large of a size of a spill but certainly significant in the re- 
sponse. Response costs are going to end up somewhere between 
1,000 and $2,000 per gallon for a product spilled. So there is a fi- 
nancial incentive out there. 

In addition, in California we have a regulatory structure that re- 
quires best achievable technology by the industry. The industry is 
required to use what is the best achievable technology, similar to 
what the Federal Government does. We are — have a work group to- 
gether that includes Federal Government, includes State, includes 
non-governmental organizations looking at the different tech- 
nologies and deciding which is the best achievable technology. 

But there is a financial incentive certainly for companies to de- 
velop new technologies and for the industry to use those during an 
event. 

Mr. Inglis. Thank you. Thank you, Mr. Chairman. 

Chairman Baird. Thank you. Mr. Lujan. 
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Inland Spills 

Mr. Lujan. Mr. Chairman, thank you very much. Dr. Venosa, if 
I could begin with something that you said in your opening re- 
marks about some of the concerns that you did have with support 
that may be needed to also address inland spills, I know that the 
overlying reason that we are here is some of the concerns that have 
occurred on our coast, but you brought up a point there that cause 
my interest. And if you could talk about that a little bit more. 

And then to hear from each of you to your experiences or how 
maybe Mr. Helton or Admiral Watson or Mr. Edinger with your ex- 
perience in California responsibilities both coastal and inland, on 
what can be learned from there so that way we are making sure 
that we are looking at the entire country for preparedness here. 

Dr. Venosa. Thank you. Yeah. I think in the area of inland 
spills, and this is my opinion, but I think and I said that we are 
probably going to have more spills rather than fewer as we change 
our emphasis in the future to biofuels development. I think you are 
going to — since all these biofuels are going to be transported by 
pipeline, and they are going to be stored in above-ground storage 
tanks, I think you are going to see that those pipelines do corrode, 
and so do the above-ground storage tanks. You are going to see 
more and more of these spills as we increase the volume production 
of biofuels in the future. 

And so I think we need to start conducting research to try to — 
how do we deal with those new spills? I mean, these are new 
things to us. We have been doing research for 10 years on vege- 
table oils. We know a lot about vegetable oils and how they persist 
in the environment and how they are treated biologically, but we 
don’t know enough yet. We have — and with biofuels they are slight- 
ly different from the vegetable oil feedstocks. We have — we don’t 
know that much about them at all yet. Nor do we know anything 
about animal fats. 

I think you are going to see a lot more of those being produced 
as well as being spilled. 

Mr. Helton. Thank you, Mr. Lujan. My agency’s primary focus 
is ocean and coastal resources, but we do support inland spills and 
work in the Great Lakes as well. We have all the inland rivers we 
provide support on. This is the — next week is the 10th anniversary 
of the Olympic Pipeline spill in Washington State, which is one of 
the spills I worked on that was 250,000 gallons of gasoline that 
was spilled into a coastal stream and caught fire and caused sev- 
eral fatalities as well as destroying a city park. 

And so NOAA is involved in those level incidents as well and cer- 
tainly it is something we try to remind our audience that we are 
not just talking about the large tanker accidents, that these can 
happen at any community, and we need to be prepared. 

Admiral Watson. One of the things I would like to mention is 
that the Coast Guard’s National Strike Force is actually a national 
strike force that serves both the EPA federal on-scene coordinators 
as well as the Coast Guard federal on-scene coordinators who are 
responsible for the coastal spills. 

So one of the things that happens almost without thinking is 
that all of the experiences and lessons learned from that team are 
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shared throughout the country. They are deployed from three dif- 
ferent locations, and they work for both EPA and Coast Guard, so 
you have got some real synergies going back and forth, even though 
EPA’s focus is inland and normally fresh water. 

There are, like you presumed, lessons learned. We do have some 
pipeline, some refineries, some chemical facilities in the coastal 
area that maybe are at lower numbers in terms of, you know, their 
numbers in the coastal zone, but when they have an incident, it 
quite often is a big incident, and we are glad to bring that knowl- 
edge and experience from the responses that our strike team has 
had working for EPA coordinators inland. 

Mr. Edinger. My office has responsibility, not just in the marine 
environment, but also the inland environment in California. We re- 
spond to petroleum oil spills in the inland environment. I could say 
without hesitation that we have more oil spills in the inland envi- 
ronment than we do in the marine environment. One of the dif- 
ferences normally is the marine environment is an open system, 
maybe much more difficult to corral than it is in the inland envi- 
ronment, but this year quantities and numbers of spills are much 
greater in the inland environment. 

As I addressed in the opening statement, you know, booming sys- 
tems for rapid, high-velocity areas like inland areas, rivers and 
streams, you know, having things that are easily deployable is 
something I think we still need some work and research on that, 
certainly some of the research that is being looked at in updating 
would help to address, I hope. 

Mr. Lujan. I would like to know if there is something that we 
may be able to explore, understanding that there may be many 
more inland incidents but truly understanding when we talk about 
devastation when it comes to quantities how that may impact our 
oceans as well. Not to say that there is not devastation from one 
of these accidents occurring inland. We need to make sure as well 
that we are looking at this. As we lean from a technological per- 
spective with arming our Coast Guard or first responders with the 
resources they need to adequately respond, we need to look to some 
of our laboratories with some of their expertise as well in being 
able to not only model these situations but in some of their home- 
land preparedness techniques, which may lend to some support in 
the specific area. 

Thank you very much, Mr. Chairman, and thank you, Ms. Wool- 
sey, for bringing this forward. 

Chairman Baird. Excellent point, Mr. Lujan. It was, indeed, 10 
years ago that we had the terrible accident up in Bellingham. My 
colleague, Rick Larson, led the effort to fix that, and I will never 
forget the testimony of the families who lost children in that ex- 
traordinary explosion. Hundreds of thousands of gallons of gasoline 
ignited in one moment, and it devastated the community and killed 
three innocent people. 

And so it is a very, very good point that this is not just a marine 
thing that happens offshore. 

Ms. Woolsey. 
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Containment Booms and University-Agency 
Cooperation 

Ms. WOOLSEY. Thank you, Mr. Chairman, and H.R. 2693 is not 
just a marine bill. It is an oil spill bill, in both prevention and 
cleanup. 

Mr. Edinger, thank you for being a boots on the ground example 
to us. I mean, you are the great expert that we need to hear from 
because you were really right there. And you mentioned that the 
failure of containment booms when the currents exceed that certain 
speed, I think it is three-fourths of a knot, that this makes it really 
difficult and particularly for protecting environmentally-sensitive 
areas. 

So knowing that and knowing that we need to do something 
about that, how do you go about and who do you give your feedback 
to. How does the process begin for you to get somebody to invent 
something that will work better? 

Mr. Edinger. Well, once again, Representative Woolsey, I would 
like to thank you for inviting me here and as a former resident of 
your District, I do appreciate all that you do. 

Ms. Woolsey. It is a nice District, isn’t it? 

Mr. Edinger. It is a great District. It is a great District. 

As far as — there are incentives out there for the market environ- 
ment. Regarding what we do now in protecting areas where we 
don’t have the right tools we develop plans to use what is existing, 
what is out there right now. As an example, the Cosco Busan, we 
had difficulty with the Bolinas Lagoon, which I believe is in your 
district. 

Ms. Woolsey. It certainly is. 

Mr. Edinger. The Bolinas Lagoon is a high-energy area. You 
have waves coming in, you have currents going up to five, some- 
times six knots. We ended up having two very complex booming 
systems to try and keep oil out of that environment, but ultimately, 
that is very difficult. It is very difficult when you have limited re- 
sources as far as response capabilities, and quite frankly, often 
those technologies fail. There is a failure. 

As far as who it is that we try and get to create these new sys- 
tems, you know, unfortunately, we deal with what is in place. 
There is not a mechanism certainly for us to go out and say, you, 
here is a grant from the State of California to develop that. Really 
we rely on the Federal Government and some of the research that 
goes on with the agencies. Also with the Minerals Management 
Service. 

Ms. Woolsey. Uh-huh. Well, thank you. Because you are the 
four agents including Mineral Management Services that my bill 
will be focusing on. What it does it is streamlines from 17 agencies 
to the four of you to ensure that we don’t have this so dissipated 
that we don’t get anything done. 

But you said that you had conference calls, Dr. Venosa. Do you 
have all 17 agencies on those conference calls, or is it the doers 
that are right here at the table? 

Dr. Venosa. It is mostly the doers. I mean, we have, gee whiz, 
probably half a dozen to eight people who call in every month and 
talk about the research that we are doing. So 
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Ms. Woolsey. Uh-huh. 

Dr. Venosa. — it is certainly not all 14 or 16 agencies that are 
named in the bill. 

Ms. Woolsey. How do you get in touch with the universities, I 
mean, that we can apply for these grants in my bill to do the re- 
search and build the booms we designed? Somebody, I guess it 
would be a mechanical engineering group or something designing 
the booms we need. Who is talking to who? That is what I am try- 
ing to get to right here. 

Dr. Venosa. Well, we do — the agencies do talk to each other. We 
do. I mean, like we say every month, NOAA does it a little bit dif- 
ferently from the way we do it. NOAA has their CRRC, and they 
have their annual peer review request for proposals. 

Ms. Woolsey. Uh-huh. 

Dr. Venosa. We also have — we have a competitive contract that 
we have in Cincinnati with the university 

Ms. Woolsey. Uh-huh. 

Dr. Venosa. — and we do a lot of research with that university 
both in house, among our own people, with people from the univer- 
sity who help us, as well as extramurally with that university. 

Ms. Woolsey. And you are funding that project at the univer- 
sity? 

Dr. Venosa. Yes. Our — the monies that EPA gets, we funnel 

Ms. Woolsey. Uh-huh. 

Dr. Venosa. — we compete some of it. 

Ms. Woolsey. Uh-huh. Uh-huh. 

Dr. Venosa. We — some of it goes to our LOE contract with that 
university, the University of Cincinnati, and some of it we do our- 
selves in house. We have in-house capabilities in not only our lab 
but other labs throughout the country. 

Ms. Woolsey. And how do you get feedback on whether or not 
these programs are working once they are out in the field? 

Dr. Venosa. Well, everything that we do is peer reviewed 

Ms. Woolsey. Uh-huh. 

Dr. Venosa. — you know, and we all attend the same conferences. 
The oil spill community, research community is very small. We all 
know each other, and we get, we meet on a monthly basis, and we 
get together annually at various conferences. We know what is 
going on. We all know 

Ms. Woolsey. So then how come we didn’t have booms that 
would work in anything beyond three-fourths knots? I mean, that 
is pretty still waters, isn’t it, up until there? 

Admiral Watson. Well, there are booms that have been devel- 
oped by research and developments for fast water, and there is also 
manuals that have been developed to give to the responders, and 
the — I guess the challenge is to having the right resources at the 
right place at the right time. And I don’t know the specific cir- 
cumstances of where these things were for the Cosco Busan but, 
you know, the weather is something you can’t predict. I guess there 
is an expectation for fog out there in the San Francisco Bay obvi- 
ously, and there is obviously rivers with a lot of potential for oil 
spills where you would pre-stage booms that are designed specifi- 
cally for fast water recoveries. 
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But sometimes you have a spill that occurs in low visibility that 
is in a place that usually has low visibility or in fast water that 
maybe you were expecting a different type of a spill. We have to 
continue to get the mostly private response organizations, the oil 
spill response organizations, to produce and acquire the tech- 
nologies that the R&D community develops. 

Ms. Woolsey. Okay. Thank you, Mr. Chairman. 

Chairman Baird. Thank you, Ms. Woolsey. 

Mr. Davis. 


Spill Prevention 

Mr. Davis. I watched and observed the Exxon Valdez spill, others 
that we have had in our country and along our streams. Observed 
it one time, a small pond on a farm where domestic oil wells were 
being drilled and stored in a tank and the tank erupted to a leak, 
went into the actual holding pond, and for somehow it leaked down 
through the soil and got into some springs and the pond ultimately 
had to be dammed off with roping that you use and eventually 
burned. 

So I am somewhat aware as I look at the past and observe the 
damage that oil spills have had. And one of — I think Dr. Venosa. 
Am I saying that right? 

Dr. Venosa. Venosa. 

Mr. Davis. Venosa. 

Dr. Venosa. Yeah. 

Mr. Davis. You have to forgive me. I am from Tennessee, from 
the mountains of Tennessee, I guess some folks would say, but I 
know you made a comment that as we engage more in alternative 
fuels, perhaps maybe the piping underground of ethanol, that we 
could perhaps see more corrosion. 

I think that is a long way off to be honest with you. We have 
got to grow an awful lot of switchgrass to get that much to where 
it would demand us maybe 10 or 15 percent of the uses to start 
putting pipes in. So I think our efforts to control spills that we may 
have from oil is perhaps our biggest challenge. 

If you were to compare the safety today of transporting oil, are 
we using more and more, eight billion barrels a year that we use 
in this country alone? If you were to compare the safety record that 
we have today, either the four of you or all the four of you, com- 
pared to what we had a decade ago and two decades or three dec- 
ades ago, how would you compare the safety records today? Do you 
think that we have adequate, in-place rules and regulations that 
would take us to the level of almost perfection in safety? 

Either one. What do we have to do to be sure we get to the point 
to where we have 100 percent certainty we don’t have a spill? 

Mr. Helton. I would say that the review of the data on the re- 
currence of spills is — there has been great success since the pas- 
sage of OPA 90 and the reduction of spills has been significant. The 
problem is that spills, there is still that chance of a spill hap- 
pening. We haven’t safeguarded the system completely, so we still 
have to have preparedness but overall the system is much — much 
less oil is being spilled today than was being spilled in pre-OPA pe- 
riod. 
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Dr. Venosa. Nothing is 100 percent. We will never, ever be free 
of oil spills or any kind of chemical spills for that matter. I mean, 
we can have the best technology in the world, and we probably do 
right now, and with double-hulled vessels and all that kind of 
thing, but you are going to always have weather accidents that we 
can’t — hurricanes, you know, the Murphy oil spill in Louisiana. 
That was caused by a level five hurricane. 

I mean, there is not much you can do about things like that. We 
can try to do as — the best science that we can, and we are doing 
the best science that we can right now, and I think we have, as 
Doug said, we have come a long way in improving our capabilities 
of responding to spills, but we will never be 100 percent able to 
prevent them. 

Mr. Davis. Anyone else? 

Admiral Watson. I would just like to comment because I have 
spent a large part of my career on the prevention side, which is the 
point of your question here, as opposed to the response side, and 
we have implemented regulations for double bottoms and electronic 
equipment to improve navigation. I mean, just on the ship con- 
struction side. I think we are to the point where accidents are typi- 
cally caused by human factors, at least in ships’ navigating. There 
is probably some more work that could be done as far as engineer- 
ing on some of the shore facilities that Dr. Venosa mentioned. 

But there is still work going on in that area. I can tell you par- 
ticularly in the area of human factors and regulation of vessels. For 
example, the Congress has authorized the Coast Guard to have an 
inspection regime for towing vessels. Most of the 7,000 towing ves- 
sels in this country are currently un-inspected, and so we were pro- 
vided the resources just in this fiscal year to begin building an in- 
spection program, and we hope to have the proposed rules out for 
that inspection regime very soon. 

And there are, you know, there is other types of un-inspected ac- 
tivities that I think we could address in the maritime, and yet I 
think we can look back with a great degree of satisfaction in 
where — how far we have come just in my career. 

So it is never good to pat yourself on the back too much, but it 
is nice to take some credit. 

Mr. Edinger. I would like to echo what Admiral Watson said 
that we have come a long way. The number of spills along our 
coastline has gone down. The amount spilled has gone down, but 
I still think if we look at the Cosco Busan as an example, that was 
a vessel vision, and we could look at the investigation and confirm 
that the bridge did not move. There was — they collided with a fixed 
object, which means that we will always have the potential for acci- 
dents where there is humans involved. 

As Dr. Venosa also mentioned, you know, weather involved, a 
large weather event will cause spills. So we will always have spills 
unfortunately. The best thing we can do, though, is be as prepared 
as possible with the best technologies available. 

Mr. Davis. I asked the question for a reason. As you look at the 
huge increase in our imports, whether it be by land or from Can- 
ada or Mexico, a great percentage of our crude oil that is shipped 
into this country comes from this hemisphere, not as some folks 
would believe from the Middle East. It really comes from our hemi- 
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sphere. But as you look at that large volume, I am impressed that 
we haven’t had much, much greater spills than we have had, be- 
cause not only are we importing 60 some percent of the crude oil 
that we consume, that 60 something percent is a huge number in- 
crease in barrels from the last 30 years of what we used to bring 
in. 

So I applaud the efforts of those, of you that have been involved 
in safety of those, enforcement, and others and continue to do equal 
or better job. 

Thanks for being here today. 

Chairman Baird. Ms. Edwards. 

Scientific Modeling 

Ms. Edwards. Thank you, Mr. Chairman, and thank you for all 
your testimony. 

I just have one question, and I don’t know a lot about this. I do 
recall visiting with my son on a vacation the site of the Exxon 
Valdez spill and several years after the spill and seeing the contin- 
ued devastation, and so I am curious about it. I wonder, Mr. 
Helton, in your testimony you talked about the research gaps re- 
lated to your ability to do effective modeling, and so I wonder if you 
could explore that with us just a little bit more and particularly 
with respect to being able to simulate or use intelligent design to 
simulate different materials and quantities and densities, weather 
conditions, all of the factors that you described in your testimony. 

And then your ability also to look at modeling in terms of im- 
pacts on ecosystems and communities. And I think it would be 
helpful for us if you were able to explore with a little bit more 
depth about where those research gaps are and what it is that this 
committee could consider to really fill them. 

Mr. Helton. Thank you, Congresswoman Edwards. That is a 
very excellent question because we struggle with modeling ques- 
tions all the time. There is a number of kinds of models that we 
use in oil spill response and restoration. The ones that come to 
mind immediately are the models that we use to predict how the 
oil will behave once it is spilled in the water. The oil is going to 
behave — move laterally with currents and winds. It is also going to 
move into the atmosphere through evaporation, and it will also 
move into the water through disollution and dispersion. 

Most of the models that we have focus on the surface layer, how 
the oil will move. We have less rigorous models predicting how the 
oil will move once it is dissolved into the water column. So that is 
an area of research, and we are trying to fill those gaps now. 

But there is a whole other suite of models that we use for biologi- 
cal effects, trying to figure out what is the effects on a salmon run 
or a shellfish population after it has been exposed to an oil spill. 
So those — we have models that will help us predict the severity of 
exposure, the longevity of that exposure, but it could be much more 
rigorous. We use them in a predictive model to help us understand 
how to respond and how to improve our responses, but we have a 
long way to go to be certain and confident in those. 

And you mentioned the Exxon Valdez and the lingering oil ques- 
tion is still an issue 20 years later, and one of the questions is how 
well can we model the oil once it has been entrained in those shore- 
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line sediments and then being remobilized by storms and biotic ac- 
tivities. 

So that is an area of research. The models that we have to pre- 
dict how oil moves on the sea surface are not well calibrated for 
arctic spills. Once you throw in the variable of having broken ice 
conditions or even complete ice cover, we have little confidence in 
how that oil will behave and move because of that — the barrier 
that the floating ice causes. 

Ms. Edwards. Is that also true for modeling the rapid changes 
that we are seeing related to climate affect your ability to model 
what would happen with a spill, you know, as we are in the throes 
of experiencing climate change? 

Mr. Helton. The climate change variable is a whole other addi- 
tional variable when you are — when we are trying to predict the ef- 
fects of a biological impact on a resource. For example, take a salm- 
on run in Alaska. It may be changing because of climate inde- 
pendent of a spill and then adding a spill event on top of that cre- 
ates a whole other level of complexity that happens at very dif- 
ferent timescales, because the spill is having effects on the days to 
months to years level, and the climate effects are, you know, years 
to decades level. So it is a very complicated additional scenario to 
consider. 

Ms. Edwards. And are there questions that you are asking now 
say 20 years down the line from the Exxon Valdez spill that should 
be instructive in terms of predicting the long-term impacts of an 
oil spill? 

Mr. Helton. We try to learn from every spill that we go to, and 
the Exxon Valdez has been fairly well studied in the long run. Sev- 
eral NOAA laboratories, EPA has done long-term research, Exxon 
has done research on the recovery as well. There is still a lot of 
uncertainty and a lot of — lack of consensus about how long it will 
take for that residual oil to resolve itself and when the non-recov- 
ered resources will recover. 

And back to your previous question about climate change, one of 
the areas that we are particularly looking at that question is with 
very long-lived resources. Imagine a coral reef that is affected by 
an oil spill. So then you have very sensitive resources that are very 
sensitive to both oil and climate, and we know that they are al- 
ready in decline because of climate impacts. So those would obvi- 
ously be areas where those kinds of very sensitive resources would 
be the focus of additional research. 

Ms. Edwards. Thank you, Mr. Chairman, and I know we can’t 
study everything, and so sometimes it helps to have kind of a pri- 
ority list of those things that need to be put at the top. Thank you. 

Chairman Baird. Thank you, Ms. Edwards. 

I have just a few follow-up questions, then we may — then if Ms. 
Woolsey has any, we may finish with that. 

Funding for Real-World Tools 

Ms. Woolsey, I was looking again at the text of the bill, and I 
think it is an outstanding bill. As I heard Mr. Edinger and the oth- 
ers, I still am concerned about this gap of where funding comes 
from to develop the real-world materials needed to deal with dif- 
ferent situations. It is rather shocking, really. I mean, if I look at 
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the waterways I am familiar with, there is not many waterways 
that have less than one knot current. When you look at the Puget 
Sound, the narrows of the Puget Sound is nearly eight -knot current 
at times in high ebb, and most rivers are going to have easily one- 
knot current. 

And so the reason I say that if one of our best available tech- 
nologies in booming is not able to meet the most likely scenarios 
that it is maybe to encounter, one says why hasn’t something bet- 
ter been done? 

And Ms. Woolsey, I would suggest there might be some merit to 
including economic research in the list of topics, and economic re- 
search I would suggest is worth considering is this. My hunch is 
the way many companies deal with the risk of oil spill is through 
insurance, and they deal with it insurance, and they basically buy 
off the risk. But buying off the risk probably doesn’t incentivize the 
creation of new technologies to actually reduce the impact of the 
risk. 

I mean, somebody would be smart enough to do the calculus and 
say, what is the probability, it is low of an incident, what is the 
cost relative to the cost of insurance, et cetera, and then so where 
is the financial incentive? I am not saying you should impose some 
draconian penalty structure, but my guess would be that if that is, 
in fact, how risk is capitalized, you are not going to have incentive 
to actually create the new tools, because there is going to be R&D 
costs, manufacturing costs, a low probability of use, et cetera, et 
cetera. 

And so you may want to look at just sort of a regulatory eco- 
nomic structure that actually may impede rather than enhance de- 
velopment of this. 

Another thing that strikes me 

Ms. Woolsey. If the gentleman would yield. 

Chairman Baird. Please. I would be happy to. 

Ms. Woolsey. Then when we have a hearing, I mean, have a 
markup, we can add that in as 

Chairman Baird. If folks have some suggestions, I would sure 
welcome that, because my hunch is that is part of what is going 
on here. You know, if somebody said, gosh, I have got a great idea 
for a piece of equipment to contain or recover oil from oil spills, I 
would interested in the economics of whether it makes sense to 
produce that. Maybe it is there. I don’t know, you know, and given 
that we are apparently better at reducing the frequency of them, 
that makes the economics somewhat paradoxically less beneficial. 

Research Efforts as Proportionate to Need 

I am also struck by the chart I think provided with Admiral Wat- 
son’s testimony. As I look at that chart the major spills in ’05, and 
’06, you can’t tell necessarily from ’04, it is on page five, came actu- 
ally from ground sources. We tend to think of Exxon Valdez, Cosco, 
and much of our discussion today has been focused on that, but if 
we look at — and maybe I am misinterpreting this, net volume by 
source in the given years, they came from — you look at the Hurri- 
cane Katrina damages. People often say, oh, there were no oil spills 
in Katrina. There was a heck of a lot of oil spilled related to 
Katrina, but as I read it, I may be wrong here, much of that came 
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from damages to oil storage facilities and a barge that ran aground 
on a devastated, a wrecked platform. But the bulk of that graph 
is oil storage facilities. In ’06, 1.6 million gallons from damaged re- 
fineries, storm water setting tank, again, during a several storm. 

Now, so much of OPA 90 was focused on at-sea spills, maybe we 
ought to ask ourselves to what extent — following up on Ms. Ed- 
wards’ observation — should our research focus be proportionate to 
the actual causes at least as observed in recent years? 

Does anyone care to comment on that? 

Admiral Watson. Yes, sir, I will just comment briefly and then 
maybe Dr. Venosa, but, yeah. What you are seeing here is — are 
large storage tanks that are affected by large storms. I think, you 
know, one of the, I mean, obviously huge amounts of oil is lost in 
one of these incidents, but there are berms around these facilities 
and I mean, there are regulations for this situation that mitigate 
even worse damage to the environment and 

Chairman Baird. Unless a flood overtakes the berm. 

Admiral Watson. Well, and that has happened. Yes, sir. So, you 
know, it is a tough problem. Do you invest a huge amount of money 
to make a storage tank hurricane proof 

Chairman Baird. If you build it in a hurricane zone. 

Admiral Watson. Right. Maybe that is what you have to do. Or 
do you do — you invest more in the berming system and the con- 
sequence management side. So 

Oil Spills and Coral Reefs 

Chairman Baird. Yes. I just think we want to look at that, and 
that relates also to Mr. Lujan’s earlier question about, you know, 
non-maritime-related events. 

As my colleagues know, I am very passionate about what is hap- 
pening to our oceans and corals especially. It is my understanding 
that if, for example, you were to use dispersants, you could actually 
kill the coral, that the dispersants kill the coral. And so there is 
a generic question of are we spending enough attention on issues 
of coral-type environments and impact of spills and the remediation 
of spills. 

And also to what extent is this worldwide, is this knowledge and 
technology disseminated worldwide? If you look at the coral tri- 
angle and for example. Do we know what we are doing when we 
are dealing with spills in the coral reef areas, and to what extent 
does the rest of the world know and have the technology to deal 
with that? 

Mr. Helton. Well, the subject of coral and oil spills could be a 
whole hearing in itself. It is something that NOAA has paid a lot 
of attention to, and we have a coral reef conservation program. One 
of the things that that program helped fund was research that was 
oil spill response guidelines for coral environments, and we would 
be happy to provide a copy of that manual to the Committee. 

It is a very complicated issue. We know that dispersants can 
sometimes cause more harm than good, and evaluating what those 
tradeoffs are is a major part of the research that we have been try- 
ing to move forward on. 

The idea of sharing that technology, the coral guide book that we 
prepared on oil spills was supposedly translated into Spanish to be 
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available for the Caribbean region. 1 I am not aware of it being 
shared beyond that, but it is certainly available for that kind of 
use. [See Appendix: Additional Material for the Record for a letter 
from Noel Turner concerning a clarification to this statement.] 

Chairman Baird. Thank you. One final comment I will make and 
then recognize Mr. Inglis, if he has comments. 

My understanding is the Coast Guard spent about $20 million 
over the past 10 years on oil spill R&D. EPA spent 720,000 last 
year, I believe, and NOAA doesn’t really have a line for this. Is 
that a correct understanding? 

Mr. Helton. That is correct. NOAA doesn’t get a direct appro- 
priation for oil spill R&D. We use base funds. Unlike some of the 
other agencies we don’t have a line from the Oil Spill Liability 
Trust Fund. And as a point, I think the Interagency Coordinating 
Committee is a coordinator of research, but the Committee itself 
doesn’t control any funds, any research priorities that they identify 
are then the responsibility of the individual agencies that have that 
authority and funding to move forward. 

Chairman Baird. Reminds me of the lesson I was taught as a lit- 
tle child. You clean up your mess but in this case nobody is paying 
for the broom. 

Mr. Inglis. 


Useful Spin-off Technologies 

Mr. Inglis. I wonder if there have been any spin-off technologies 
here from the work that we have been doing into other kinds of ap- 
plications, so, you know, for example, drilling for geothermal re- 
sources resulted in better drilling techniques for the oil industry. 
I wonder — do you know of any spin-offs that have occurred here 
where other applications have been found from the technology that 
we are trying to develop to control oil and water? 

Mr. Helton. I think that the — we have borrowed technologies 
from other industries. I am not aware of any other industries bor- 
rowing our technologies. Is that the question? 

Mr. Inglis. Yeah. That was the question. I got to tell you what 
the Chairman said. Better salad dressing could be part of what 
comes out of this, you know. Keeping things mixed, I guess, that 
oil and water mixture. 

Mr. Helton. I was just passed a note that the medical commu- 
nity uses some of the sorbent technology. So 

Mr. Inglis. Interesting. Yes. How about — one other thing for the 
Admiral. Do you own or have control over unmanned vehicles, re- 
connaissance vehicles, or if you needed one, where would you go to 
get it? You know, everybody always wants their own, of course, and 
maybe you have your own, but if you don’t have your own, can you 
go get them somewhere else? 

Admiral Watson. Yes, sir. We, of course, are a member of the 
Armed Services, so we are working very closely with the Air Force 
and the Northern Command for Homeland Security, and then we 
are very involved with the project that the border, Customs and 


1 The coral guide book on oil spills has not been translated into Spanish. OR&R has translated 
four of its publications into Spanish, including: “Open Water Oil Identification Job Aide for Aer- 
ial Observation,” “Shoreline Assessment Job Aide,” “Trajectory Analysis Handbook,” and “Char- 
acteristic Coastal Habitats: Choosing Spill Response Alternative.” 
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Border Protection have. They owned a predator, and they have 
been testing those for the border, and we are working on a 
marinize, which means for the maritime environment, a version of 
that. So I don’t know exactly where this R&D acquisition plan is 
going to end up, but my guess is that there will be a cross use of 
these assets. 

And, you know, just almost going back to your last question, I 
can’t answer exactly how oil spill stuff has been used elsewhere, 
but I can tell you that a lot of the tools that we have developed 
for the various Coast Guard missions, whether it is search and res- 
cue or whether it is Homeland Security or whether it is fisheries 
patrols, oftentimes are handy in an oil spill event as well. Some of 
the surveillance equipment, you mentioned unmanned aerial sur- 
veillance vehicles. These are things that will be able to carry any 
sort of sensor equipment that can fit in there, and when we develop 
these things, we will — as we have for the last two decades, equip 
them to be able to be used in an oil spill or a chemical incident 
as well. 

Mr. Inglis. That is helpful, because, you know, I am aware of a 
municipality that wanted basically an armored personnel carrier, 
and they got it from Homeland Security, a Homeland Security 
grant. I was asking them, well, why don’t we just call up the Na- 
tional Guard that has those assets. Can’t ever reach them was the 
answer, and I said, well, maybe we could buy them a cell phone 
and then you could have two cell phones, two red cell phones, and 
if you ever need one of those armored personnel carriers in this city 
in South Carolina, perhaps we could use the red phones to call 
rather than having a multi-million dollar piece of equipment now 
that we have paid for. So we have got two within two miles of each 
other. 

You know, so I hope that when we do this sort of thing with the, 
you know, figuring out how to track this oil, that we really can 
move assets seamlessly from the Air Force to the Coast Guard to 
get them assigned to a spill quickly. A bunch of red cell phones 
might be a good idea, you know, so we can make sure that we can 
get those. 

But really, it is — that is something that seriously look into is 
quickly deploying those assets so that we don’t have, you know, 
this situation of waiting for the drone to come over and find where 
it is going because we can’t get the asset there. It could become a 
very frustrating and damaging situation. 

So it sounds like good protocol to work on. What do you think? 
Making sure it can be deployed quickly. 

Thank you, Mr. Chairman. 

Chairman Baird. Ms. Woolsey, we have about 11 minutes, 50 
seconds until the vote, so you are recognized. 

Ms. Woolsey. Right, and we know that it is going to be about 
25 minutes before that vote is over. 

Chairman Baird. No. Remember, we changed that policy. 

Ms. Woolsey. Oh, no, no, but we didn’t. All right. 
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The Resource of Volunteer Aid 

Mr. Helton, you mentioned in your testimony about depending on 
how well local communities engage, and I believe engage in the 
cleanup and the response and all of that. 

I can tell you that during the Cosco Busan cleanup, my constitu- 
ents were really frustrated. We had armies of volunteers that 
wanted to be down there on the beach cleaning up, cleaning the 
fowl that were coming in, you know, and trying to save their lives 
and all that. They were turned back because they weren’t trained. 
So first of all, I need you to tell me what you meant by how well 
the communities engage. 

But there is something in my legislation that says extramural 
grants and it includes detecting or mitigating oil discharges. By 
helping volunteers, keeping them prepared and trained, would that 
be helpful in the mitigation of these disasters? Do you see it as 
that, or what did you mean by that? 

Mr. Helton. I had a very broad statement about engagement of 
local communities before, during, and after spills that would in- 
clude the example that you raised of volunteers. What I was think- 
ing of when I was drafting the testimony was the broader experi- 
ences from large spills like the Exxon Valdez, where some commu- 
nities after the spill suffered very substantial social disruption 
from the influx of the response as well as the damage, the loss of 
their fisheries, loss of income. 

So especially in rural subsistence communities a spill can have 
very significant impacts to their economy and social structure, and 
a city like San Francisco, I don’t think that it had that kind of im- 
pact, but it certainly had a social impact and essentially a double 
tragedy because people felt strongly about trying to prevent the 
spill and clean up the spill and then being denied the ability to 
help out. They were essentially injured twice. 

And so — and I am sure your office received thousands of calls 
from citizens about that. 

Ms. Woolsey. Yes, indeed. 

Mr. Helton. There is an effort through the National Response 
Committee to address how volunteers can be better used. There are 
a number of concerns about management of a cadre of volunteers 
that might change on a daily basis so we don’t want to take away 
resources from the response to train 1,000 people one day and then 
have a different 1,000 people the next day that have to be trained. 

But that is a major focus of the NRT Committee this year and 
perhaps the Coast Guard could address that. 

Ms. Woolsey. Okay. Admiral Watson. 

Admiral Watson. That is a function of an oil spill response quite 
often, is that you need to have some capacity to provide training, 
and as Mr. Helton said, it is particularly an issue when you have 
people whose subsistence depend on the water that has been af- 
fected. That has been something I have been involved with person- 
ally up in northern Washington coast where the Macaw Indian 
Tribe was affected by a significant oil spill, and the National Re- 
sponse Team is working on that issue. I think that was one of the 
lessons learned from the Cosco Busan spill, and it is going to have 
to be something that is really implemented at the local level. 
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Ms. Woolsey. Right. 

Admiral Watson. But the guidelines and the targets for what we 
want to achieve in the long run will be established by the — at the 
national level by the National Response Team. 

Ms. Woolsey. Right. Thank you for reminding me. The fisher- 
men were out there in their boats. I mean, they would have done 
anything to help and realize they didn’t have permission and didn’t 
quite know what they were supposed to do. 

Mr. Edinger. 

Mr. Edinger. You brought up a great point about the Cosco 
Busan. The need for volunteers, you know, never before have we 
had volunteers that wanted to actually go up and clean oil up on 
California’s beaches. We have seen people that will swim through 
oil to save wildlife, but we have never seen people that are willing 
to go out and actually clean up oil themselves. 

So we changed things. With the U.S. Coast Guard we have 
changed the Area Contingency Plan in the San Francisco Bay to 
address that, but kind of overarching also was the problem we had 
on the Cosco Busan was never getting in front of the story. The 
public was looking at that. It was Veterans’ Day weekend. They 
were looking at the oil on the beaches, and they never really under- 
stood what was going on with the beaches. We never got in front 
of the story to say, you know, our efforts right now are on the 
water efforts, to get the water — the oil off of the water as soon as 
possible, and the sandy beaches where the oil was being deposited, 
that is actually a place where we could deal with it much better 
than anywhere else. 

So we were going through a progression in our spill response, but 
we never got that message out. We have developed tools, websites, 
use social media to get the message out for the next spill. We have 
also worked with the local volunteer centers to make sure that we 
have a mechanism in place to engage them should one of these 
events occur in the future. 

Ms. Woolsey. I believe that the people in that area would be 
willing to be certified, take training, even though they don’t expect 
there ever to be another spill, just in case, so they would be pre- 
pared before the spill. 

Thank you, Mr. Chairman. Thank you very much for this hear- 
ing. 

Chairman Baird. Thank you, Ms. Woolsey, for introducing the 
legislation, and thanks to our witnesses and all the others who 
have participated today. I thank my colleague, Mr. Inglis, for his 
insightful questions, and with that the hearing stands adjourned. 
Thank you very much. Enjoy the day. 

It is customary to hold the record open for two weeks to allow 
for additional statements from Members and for answers to all the 
follow-up questions that the Committee may have asked the wit- 
nesses. 

[Whereupon, at 3:38 p.m., the Subcommittee was adjourned.] 
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Statement of Minerals Management Service 
Department of the Interior 

June 4, 2009 

The Minerals Management Service (MMS) is the bureau within the Department 
of the Interior responsible for the management of the Nation’s renewable energy, 
oil, natural gas, and other mineral resources on the Outer Continental Shelf (OCS) 
as well as the energy and mineral revenues from the OCS and from federal onshore 
and American Indian lands. From the gasoline that powers our cars, the natural gas 
that heats our homes, and the benefits obtained through the disbursement of col- 
lected mineral revenues, the Nation and its citizens benefit from the efforts of the 
MMS. 

The MMS has jurisdiction over approximately 1.7 billion acres of the OCS, on 
which there are about 8,100 active oil and gas leases. We work with other federal 
agencies, State and local governments, industry, and academia to achieve a common 
objective to maintain high standards for safety and the environment and to meet 
national economic, security and energy policy goals. The OCS is a significant source 
of oil and natural gas for the Nation’s energy supply, providing about 14 percent 
of domestic natural gas production and 27 percent of domestic oil production. 

MMS recently published the final rule-making that provides the framework to 
grant leases, easements and rights of way for the orderly, safe, and environmentally 
responsible development of renewable energy resources on the OCS such as wind, 
wave, and ocean current. 

The MMS has a robust regulatory system designed to prevent accidents and oil 
spills associated with OCS oil and gas exploration and production. However, when- 
ever oil is being handled — whether in tankers, pipelines, or production facilities, 
whether onshore or offshore, and whether in the U.S. or abroad — spills are a possi- 
bility. For that reason it is imperative that U.S. and international agencies work 
together to prepare for oil spills in a comprehensive manner. This preparation in- 
cludes continued improvement in response technology and procedures. 

MMS is pleased to have the opportunity to present the Committee with informa- 
tion on the MMS Oil Spill Response Research Program and the operation of 
Ohmsett — The National Oil Spill Response Test Facility. 

Overview 

For more than 25 years, the Minerals Management Service (MMS) has main- 
tained a comprehensive, long-term research program to improve oil spill response 
technologies. The major focus of the program is to improve the knowledge, tech- 
nologies and methodologies used for the detection, containment and cleanup of oil 
spills that may occur on the OCS and disseminate findings through a variety of pub- 
lic forums such as workshops, conferences, peer-reviewed publications and the Inter- 
net. The intent is to make this information widely available to oil spill response per- 
sonnel and organizations world wide. The activities undertaken by the MMS oil spill 
response research (OSRR) program comply with the research and development pro- 
visions of Title VII in the Oil Pollution Act of 1990 (OPA 90). 

The OSRR program provides research leadership to improve the capabilities for 
detecting and responding to an oil spill in the marine environment. In the past dec- 
ade the OSRR program has been making progress in developing technological ad- 
vances to improve the ability to clean up oil spills in Arctic environments. This in- 
cludes development of systems, equipment and methodologies that can be used in 
extremely cold temperatures and in broken ice conditions. These advancements have 
allowed oil and gas exploration and development activities to move forward in Arctic 
offshore environments and will produce real cost savings. 

The OSRR program is a cooperative effort bringing together funding and expertise 
from research partners in government agencies, industry, and the international 
community to collaborate on oil spill research and development (R&D) projects. The 
OSRR program operates through contracts with universities, government agencies 
and laboratories and private industry to assess safety-related technologies and to 
perform necessary applied research. 

Funding for the OSRR program activities is appropriated from the Oil Spill Liabil- 
ity Trust Fund (OSLTF). MMS plans and implements OSRR projects that have mul- 
tiple phases in a step-wise approach over several years, enabling the MMS to secure 
cooperative funding from private industry as well as countries that have offshore 
regulatory programs. The MMS OSRR program monitors and capitalizes on the ef- 
forts of other agencies and industry whenever possible through active partnering. 
More than 40 percent of the OSRR projects are Joint Industry Projects, where MMS 
partners with other stakeholders to maximize research dollars. 
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The MMS coordinates oil spill research closely with the National Oceanic and At- 
mospheric Administration (NOAA), the U.S. Coast Guard (USCG), and the Environ- 
mental Protection Agency (EPA) through participation on the National Response 
Team and on the Interagency Coordination Committee for Oil Pollution Research. 
This allows the MMS to foster collaborative research at the national and inter- 
national level, optimize current and future research initiatives, minimize research 
duplication, and ensure that MMS’s interests are addressed. Partnering has rein- 
forced the MMS’s oil spill response research and development and encouraged oil 
spill technology development efforts by academia and industry. The MMS has par- 
ticipated in the exchange of technological information with Canada, France, Ger- 
many, Japan, Norway and the United Kingdom through cooperative research 
projects, workshops and technical meetings. 

Information derived from the OSRR program is directly integrated into MMS’s off- 
shore operations and is used to make regulatory decisions pertaining to permitting 
and approving plans, safety and pollution inspections, enforcement actions, and 
training requirements. The MMS as well as US and foreign government agencies 
and organizations worldwide utilize the results from the OSRR program and 
Ohmsett in making planning, regulatory, and emergency response decisions. Cur- 
rent OSRR projects cover a wide spectrum of oil spill response issues and include 
laboratory, meso-scale and full-scale field experiments. 

Major topic areas include: 

— Remote sensing and detection of spilled oil 

— Physical and chemical properties of crude oil 

— Mechanical containment and recovery 

— Chemical treating agents and dispersants 

— In situ burning 

MMS Oil Spill Response Research 

Success from the MMS OSRR program comes from a step-wise research approach 
to solve specific research needs that includes formation of joint industry projects to 
expand the scope and leverage program funds. Many significant technical advances 
in oil spill response can be attributed to successful multi-phase research projects 
that involve scientists worldwide. Applied research and the development of response 
strategies traditionally involve a combination of laboratory small-scale tests, meso- 
scale tank and basin experiments, and full-scale field trials. The MMS has used this 
approach to develop, initiate, and conduct more than 200 successful oil spill research 
projects. 

Once the MMS has identified a research need or data gap in spill response we 
initiate and conduct a scoping project to define the current state-of-the-art for this 
technology or methodology. The results from these scoping projects are used to de- 
velop a systematic approach required to successfully address the data need. Commu- 
nicating the results from these projects to government agencies and private industry 
is the next step to build consensus on the future research direction. A carefully fo- 
cused work plan or agenda encompassing a priority list of projects is developed. It 
is generally beyond the capabilities of any one organization to fund these projects 
in their entirety. International cooperation, including governmental and industry 
participants, is needed to make substantial progress in the most important research 
and development areas. Given the specialized nature and limited number of re- 
searchers actively working on oil spill response, it is essential to involve different 
centers of expertise on a global scale. The MMS has initiated many successful joint 
industry projects (national or international) to leverage our program funds and ex- 
pand the scope of the project to develop innovative or new technological advance- 
ments to detect, contain, and cleanup oil spills in the marine environment. 

Ohmsett — The National Oil Spill Response Test Facility 

The passage of the Oil Pollution Act of 1990 (OPA 90) significantly expanded 
MMS’s role in oil spill research. Title VII of OPA 90 mandated the reactivation of 
Ohmsett — The National Oil Spill Response Test Facility located in Leonardo, NJ. 
The Interagency Coordinating Committee on Oil Pollution Research (created by 
OPA 90) delegated this responsibility to the MMS. Ohmsett is the only facility in 
the world where full-sized oil spill response equipment can be tested and training 
of first responders can be conducted with a variety of oils in a simulated marine 
environment under controlled conditions. The primary feature of Ohmsett is a large 
outdoor, above ground concrete test tank which measures 667 feet long (the approxi- 
mate length of two football fields) by 65 feet wide, by 11 feet deep. It is filled with 
2.6 million gallons of crystal clear salt water. Ohmsett is also the premier training 
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site for spill response personnel from State and Federal Government agencies, pri- 
vate industry and foreign countries. This includes the U.S. Coast Guard Strike 
Team personnel. MMS now manages Ohmsett as part of its mandated requirements 
to ensure that the best and safest technologies are used in offshore oil and gas oper- 
ations. On July 22, 2009, Ohmsett celebrated its 17th anniversary under MMS man- 
agement and to date 24 countries have made use of the facility. 

The facility provides an environmentally safe place to conduct objective, inde- 
pendent testing of oil spill response equipment as well as training responders. Many 
of today’s commercially available oil spill cleanup products and services have been 
tested at Ohmsett either as off-the-shelf commercially available equipment, or as 
equipment or technology still under development. In North America, a large portion 
of existing independent performance data and information on containment booms 
and skimmers has been obtained through testing at Ohmsett. The MMS has ex- 
panded the capabilities of Ohmsett to test all types of oil spill response equipment 
and techniques. The testing capabilities of Ohmsett were recently upgraded to pro- 
vide a simulated Arctic environment for cold water testing and training. This capa- 
bility will allow Ohmsett to remain operational year round, offering testing, training 
and research. We now have the ability to test and evaluate fire resistant contain- 
ment booms using an air-injected propane burner system that realistically simulates 
in situ burning at sea. We have added the capability to conduct effectiveness testing 
on a variety of chemical treating agents, dispersants, emulsion breakers, and sor- 
bent products. 

The use of chemical dispersants is another important option in oil spill response. 
The Ohmsett facility is a world leader in realistic dispersant effectiveness testing 
through the design and development of a calibrated, referenced and realistic test 
protocol and subsequent testing under cold and temperate conditions using fresh 
and weathered crude and fuel oils. The National Research Council strongly sup- 
ported the use of wave tank testing in their recent review of chemical dispersants. 
Ohmsett is the world’s largest wave-tank complex presently conducting such re- 
search, and is the logical venue for bridging the gap between laboratory and field 
testing. 

The Ohmsett facility is developing the capability to conduct independent and ob- 
jective performance testing of emerging marine renewable energy devices. The objec- 
tive is to provide as realistic conditions in the model scale as possible including real- 
istic parameters for wave heights, wave periods, and directional spreading water 
depth. The program includes the development of standard test protocols both nation- 
ally and internationally. 

Ohmsett is an integral part of the MMS oil spill research program and is essential 
for fulfilling the agency’s regulatory responsibilities under OPA 90. The facility di- 
rectly supports MMS’s mission of ensuring safe and environmentally sound oil and 
gas development on the OCS. Ohmsett is not only an important component of the 
MMS oil spill research, it is also a national asset where government agencies, pri- 
vate industry and academia can conduct full-scale oil spill research and development 
programs in a controlled environment with real oil. Ohmsett allows research, testing 
and evaluation of equipment, systems and methodologies, and responder training to 
take place in a controlled environment. 

Significant Accomplishments of the MMS Oil Spill Response Research Pro- 
gram 

Following are some examples of the significant accomplishments of the MMS 
OSRR Program and how these new technological advances are currently being oper- 
ationally used worldwide to respond to oil spills in the marine environment. 

1. Detection of Oil In, On, and Under Ice 

The ability to detect reliably and map oil trapped in, under, on, or among ice is 
critical to mounting an effective response in Arctic waters. In the past, the only suc- 
cessful method for detecting the presence of oil in or under ice involved drilling 
holes through the ice sheet or by sending divers down under the ice to delineate 
the extent of a spill. This method is expensive, labor intensive, and exposes per- 
sonnel to the vagaries of extreme weather. 

In 1999, the MMS initiated a project to evaluate potential remote sensing tech- 
niques to detect oil trapped within and under ice. Of the many technologies recently 
reviewed, only ground penetrating radar (GPR) showed potential. Between 2003 and 
2008 the MMS initiated four international joint industry projects to develop GPR 
into a functional remote monitoring sensor. Two of these projects conducted offshore 
Svalbard, Norway involved a permitted, intentional oil release for research pur- 
poses. 
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2. Oil Spill Thickness Sensor 

One of the most important initial steps in response to an oil spill at sea is the 
assessment of the extent of the oil slick and the quantity (i.e., thickness) distribu- 
tion of oil within it. 

A critical gap in spill response is the lack of capability to measure and map accu- 
rately the thickness of oil on water and to rapidly send this information to response 
personnel in the command post. 

In testimony given before the Subcommittee, Mr. Doug Helton of NOAA, cited the 
need for remote sensing technologies during the Cosco Busan oil spill to detect oil 
effectively, determine areas of the thickest amounts of oil, and then use this infor- 
mation to direct skimming operations to increase the recovery of spilled oil. 

In November 2005, the MMS initiated a research project that would enable the 
measurement of oil slick thicknesses using multi-spectral aerial imagery. The Cali- 
fornia Department of Fish and Game, Oil Spill Prevention and Response (DFG/ 
OSPR) partnered with MMS on this project and provided technical expertise with 
the Geographic Information System component of this project. Over a three-year pe- 
riod (2005-2008) the aerial mapping system was developed through a systematic ap- 
proach which included many overflights of the Coal Oil Point, CA natural oil seeps. 
In November 2007, remote aerial sensing of the Cosco Busan oil spill was performed 
using the prototype thickness sensor mounted to a small plane and flown over the 
spill area to test the system under actual field conditions. The sensor performed as 
expected and could effectively identify the extent and high density areas of the spill. 
Under commercial application this aerial thickness sensor could have been used to 
prioritize clean-up activities. The full system integration flight of the aerial thick- 
ness mapping system was successfully completed in November 2008. 

On December 7, 2008, there was an oil spill from Platform A in the Santa Bar- 
bara channel due to a ruptured tank. The California Department of Fish and Game, 
Oil Spill Prevention and Response used the aerial thickness mapping system to ac- 
quire image data. The data was immediately processed and made available to the 
Unified Command center for guiding response operations. The data was used to re- 
cover successfully the spilled oil over a five-day period and none of the oil hit the 
shoreline. 

3. Mechanical Containment and Recovery in Arctic Ice Environments 

More than a decade of MMS research has focused on methods to improve the ef- 
fectiveness of equipment and techniques for the mechanical recovery of oil spills in 
ice-infested waters. This research has substantially improved mechanical recovery 
of oil spills in Arctic environments. In October 2004, the MMS initiated a research 
project with the University of California, Santa Barbara (UCSB) to study the proc- 
ess of oil adhesion to the surface of oil skimmers and to identify parameters to im- 
prove their efficiency. Over a three year period (2004-2007), numerous laboratory, 
small and large scale tank tests were conducted to improve the mechanical recovery 
of oil. Research results demonstrated that changing the surface pattern of the drum 
will improve recovery efficiency by over 200 percent. The results from this research 
project were patented by UCSB and the principal investigator (PI). The PI was 
awarded her doctoral degree as a result of her research. There are at least six types 
of grooved skimmers being commercially sold around the world that resulted from 
this research. 

4. In Situ Burn Research 

MMS was designated as the lead agency for in situ burn research (ISB) in the 
Oil Pollution Research and Technology Plan prepared under the authority of Title 
VII of the OPA 90. The use of ISB as a spill response technique is not new, having 
been researched and employed in one form or another at a variety of oil spills since 
the 1960’s. Burning as a response tool for oil spills in broken ice has been re- 
searched since the early 1980’s using both tank tests and medium to large-sized ex- 
perimental spills. Many scientists and responders believe this technique is among 
the best option for oil spill response in the Arctic, especially with a high degree of 
ice coverage. Between 1995 and 2003, the MMS partnered with the National Insti- 
tute of Standards and Technology to conduct more than ten different ISB research 
projects. 

To disseminate results of eight years of intensive ISB research, the MMS assem- 
bled a comprehensive compendium of scientific literature on the role of in situ burn- 
ing as a response option for the control, removal and mitigation of marine oil spills. 
All operational aspects of burning are covered in detail. It contains more than 350 
documents with over 13,000 pages and nearly one hour of video. The MMS has dis- 
tributed more than 2,000 ISB-CD sets worldwide. 
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In situ burning is now considered a viable countermeasure for offshore oil spills. 
Regional Response Teams (RRT) and Area Committees are integrating the use of 
in situ burning into their response protocols and contingency plans. Overall the op- 
portunity for use, growing inventory of equipment resources and the trend for Fed- 
eral On-Scene Coordinators (FOSC’s) and RRT’s to seriously consider and more 
readily approve its use indicate an expanded role for in situ burning in the Arctic. 

5. Dispersants in Cold Water/Broken Ice Environments 

The use of chemical dispersants in is another important option in oil spill re- 
sponse. 

The Ohmsett facility is rapidly becoming a world leader in realistic dispersant 
testing through the design and development of a calibrated, referenced and realistic 
test protocol and subsequent testing under cold and temperate conditions using a 
variety of crude and fuel oils. Ohmsett is the world’s largest wave-tank complex 
presently conducting dispersant research and is a logical venue for bridging the gap 
between laboratory and field testing. The National Research Council strongly sup- 
ported the use of wave tank testing in their recent review of chemical dispersants. 
In the past seven years there have been fourteen major dispersant research projects 
conducted at Ohmsett. Experiments at Ohmsett have demonstrated that dispersants 
are effective in near-freezing water temperatures but this is highly dependent on 
the properties of the crude oil. Dispersants can be effective in broken ice if there 
is some mixing energy present (wind, waves, movement of ice floes caused by wind, 
waves, and currents). Dispersants can potentially provide an invaluable third re- 
sponse option when strong winds and sea conditions make mechanical cleanup and 
in situ burn techniques unsafe and/or ineffective. 

Results from dispersant testing at Ohmsett are being used by local, State and fed- 
eral regional response teams and regulators to support the use of dispersants as an 
oil spill response tool in their jurisdictions. Results from dispersant testing in cold 
water/broken ice conditions at Ohmsett have been used by industry to gain regu- 
latory approval for the use of this countermeasure for the Sakhalin Island project 
in Russia and for planned projects in the Canadian Beaufort Sea. 

6. Chemical Herders 

Spilled oil rapidly spreads on the waters’ surface into very thin slicks. Chemical 
herders have the ability to quickly clear oil films from the waters’ surface. The in- 
tention of herding is to thicken oil slicks sufficiently to allow them to be cleaned 
up with conventional mechanical containment systems or through the use of in situ 
burning or the use of dispersants. 

Since 2004, the MMS and ExxonMobil have jointly funded research to evaluate 
using herders to extend the window of opportunity for oil spill response options in 
Arctic environments. Research efforts have focused on the use of herders to thicken 
oil slicks in broken ice to allow them to be effectively ignited and burned. Three 
years of laboratory, small and large scale tank tests were completed. In May 2008, 
two full scale burn experiments were successfully conducted during an intentional 
oil spill exercise offshore Svalbard, Norway. In February 2009, the MMS conducted 
research on the use of herders to improve the efficiency of mechanical containment 
and recovery systems. More than 400,000 pounds of ice was delivered to Ohmsett 
for these experiments. Research on the use of herders to expand the use of 
dispersants will be conducted at the Ohmsett facility in October 2009. 

Oil Spill Response Research Outreach 

The MMS collaborates with State, Federal and international governmental agen- 
cies, organizations, and private industry to coordinate oil spill response research 
and Ohmsett testing. We also participate in international, regional and local con- 
ferences, workshops and meetings to present the results of MMS funded OSRR 
projects. We publish and disseminate the results of OSRR projects as widely as pos- 
sible in peer reviewed scientific papers and articles, in technical journals and re- 
ports and in public information documents. The MMS sponsors and participates in 
Arctic related oil spill response workshops and conferences to disseminate results 
from the OSRR program and from Ohmsett testing, training and research activities 
to the public. The MMS maintains a website that contains a listing of all Arctic 
OSRR projects funded by the MMS as well as downloadable reports and film clips 
free of charge. 

The Ohmsett facility also plays an important role in environmental outreach by 
informing the oil spill community of oil spills, environmental contamination, cleanup 
methods and testing. Ohmsett’s recently renovated conference room enables various 
federal, State, academic and private organizations to conduct on-site committee 
meetings and conferences. Facility tours and presentations are given upon request. 
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Regular attendance at both U.S. and international environmental conferences plays 
an important role in getting the information, the analysis and the results achieved 
from the research projects to the public. 

Publication of The Ohmsett Gazette, the facility’s semi-annual newsletter, keeps 
the oil spill community abreast of recently conducted facility activities. Ohmsett’s 
website describes the testing that the facility conducts and gives objective results 
of the research conducted. Staff members also participate in environmental edu- 
cation projects such as school science fairs, college work study programs, and stu- 
dent mentorship programs. Through this type of public interaction, Ohmsett is able 
to increase public awareness by educating the community of the importance of ma- 
rine safety and environmental protection. 

The MMS Environmental Studies Program (ESP) 

In addition to the Oil Spill Response Research, MMS also conducts the Environ- 
mental Studies Program which is designed to gather scientific information needed 
for stewardship of coastal and marine environments as we manage the development 
of OCS energy and minerals. A component of this broad-based program focuses on 
the collection and development of scientific information needed to understand and 
predict the fates and effects of potential oil spills from these OCS activities. 

The MMS assesses oil-spill risks associated with offshore energy activities on the 
OCS by calculating spill trajectories and contact probabilities. These analyses ad- 
dress the likelihood of spill occurrences, the transport and fate of any spilled oil, 
and the environmental impacts that might occur as a result of the spill. The MMS 
Oil-Spill Risk Analysis (OSRA) Model combines the probability of spill occurrence 
with a statistical description of hypothetical oil-spill movement on the ocean surface. 
Paths of hypothetical oil spills are based on hind-casts (history) of winds, ocean cur- 
rents, and ice in arctic waters, using the best available input of environmental infor- 
mation. 

The research to support the oil-spill risk analyses includes scientific observations 
of the ocean surface circulation in the Gulf of Mexico, in the Santa Barbara Channel 
and Santa Maria Basin offshore Southern California, and in the Beaufort and 
Chukchi Seas off Alaska. In addition, MMS has sponsored development of ocean sur- 
face circulation models in these areas, as well as most recently in the mid-Atlantic 
OCS area, to provide input for OCS lease sale environmental analyses. As the oil 
and gas industry moved into deepwater areas of the Gulf of Mexico, we also under- 
took research to characterize the deepwater current movements in the Gulf of Mex- 
ico to assist our assessment of a possible release of oil from these ocean depths. In 
Alaska, we have sponsored research to better describe the weathering of oil on snow 
and ice, and we have sponsored field studies and modeling of sea ice — ocean move- 
ment and the interaction with spilled oil. The Environmental Studies Program re- 
search management philosophy always seeks out partners, and much of the re- 
search described is linked to programs in NOAA and NASA, as well as cooperative 
efforts with key universities in the affected States. 

The MMS is committed to the continuous improvement of OSRA estimations and 
environmental impact statements (EIS) analyses, and uses the results of new obser- 
vation and modeling to better manage OCS oil and gas development. As offshore ac- 
tivity expands into deeper waters and new geographic areas, MMS oil-spill modeling 
will be applied to pertinent risk assessments and validated with environmental ob- 
servations. 

Modeling results are used by MMS staff for preparation of environmental docu- 
ments in accordance with the National Environmental Policy Act; other federal and 
State agencies for review of EISs, environmental assessments, and endangered spe- 
cies consultations; and oil industry specialists preparing the oil spill response plans. 

Conclusion 

Mr. Chairman, this concludes MMS’s prepared statement. Thank you for the op- 
portunity to present an overview of the MMS’s oil spill response research program 
and the Ohmsett facility. The program directly supports the MMS mission of ensur- 
ing safe and sound operations on the OCS and has made substantive technological 
advances in the ability to detect, respond and cleanup oil spills in the marine envi- 
ronment. MMS would be happy to respond to any questions. 
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r liiriM' _il N*. i.-jIi. ii .n J 1 ft jI.tj jjh I’.tjujim'iiil, 

- .'u>. mol n . l=---I Dtitpi 

* TIjbI^: jnil Kl 4 iI-i>--< K„i>Jilkfi iif*Ul.lrf?.. 

■ IIIWIUIM <TO^. 1>f ■ >lv I '4 1,. I V. ?VKI UWt-VMft 

■ i :ti-Vi m i -H imu rtir -md mnnntv uJ 

■* I'laiL PitiniriaujiiM if nil 

I rvH 3 I'i-hk-iIy 

4 R-v-purv l : Li:,m.ni.j I lull ji il ■■■L--:' mikwit-. 

* .Vll.llul .'<lf ^Jkl ■'■ Hll-lin . UK-. . 

1 '.I P "' 1 

■ \ LH-^. .yimiruil .ml mIv.t;:: relSkU 


i K^c; C nitrnnsd. sc-rneni is #ic link: in- >j loiinilttjgy ana as "I a|ij:_ 3 ii in TjiNc 1 1 Till YppcnJii .>1 | 
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i «urift.-i*v UB follir.ai IWmt* ami I 'Khn-J.iiTi. Aw 

V« Ti ik= furaii&g R A 1 1 h latw spaaric tezbukipv .1 -h i£iai i>. j n-wJ I. - - aaLJim<. i.ul iui:nl an^ 
v h-K Mill xd ai >.l i m lb.- ik^-inil m ui! ill rcvcan.li .ikI tclimr m Li: i:_. imuiJjUT> -jI 

Lkr Valin u] HorcarcL Com^il"*. !’> Lrrr-: Etjuil 7n Lari ini lie (I'auii vC Hi = Id Il-l-iii llui Up: !n Lc i ra.- 
Rteui drtmHri m k * V till uWilhtMl «T Ik tfcda jI r^r. ^4. Mini GDI Mitt If tkp 'Lunilnid 
[■■ nr.nirij pmdpH. Jl>j ptQtewfc for ■vrryirtf .ini c-;j-i.nr.*rr.M -oil Hp|k jp fo on ii*miia| 41 £ 
WtpbJi-'PB ,in -'P* 1 * Ol --f p wUai* J 1 Iff hridjfcj Ijw tap Imrs ||kwrk*Y iiA-inj ifl- Mi-c^iV |WM lawirg Mit 
tit, riij-i- jjIj LaliiE 1 lopmo: upman:rt R j iial The Xaiiirul * il tpil: kapiuc ! ■_■■ I Ijhbil*. 

pro*, uk> |Je inKurzb jikI iL^ir-i LiaiiaiiJiJi:*- ftdh un: u-j c^iiiHliDci n Ibu -zijiiI mill die 1 mmiJLL 
■appcife tiz > :marjd u -|uJjiii .jkI iijliI^jik.v k Uu \Gh.i*1i ^Ivuicucri San we 'SIMS’ 1 . 

Ar.iJhT r..'i.fTirruilaiKTi nf li. \lpnr. Ilajiri 't-il viti [*tk\k ponaisplk-fi .4 pul ;unt'[iriii ra Ik 
«lLi;is-.i-iTJkng |fw>SM <lH MbM ft#. **!*¥**. nj llw H In fa wprfijn*? uir. Jiv-iLcm* 

r»!i-jr: lil irplnitm; ii hn z i r*; Aiikilem lc oil ^nll pn^loTu. anJ In the zi calkin -al' ncai«d 

txTlni "f u'.pti 1 1 ml IVikral ciupiailMn vifi ■iJii. m ■Litda'I-Jn- akuuld ualbu: n idi Ui: jin uT 
L-« njm^i b-etla Lu» IoJil- aad ickuwi. 

| halt}. * J rLjl tj l r * *wfr WIVinv !>' .nu|y,s piH rrudJ tu -HI Afij n-ajn I-ic-.;.-.-. m im WP* w.m|* 
frail! in an inpim^l n.lb-'JarJnf nf &\rn lading la. tin -pik .ni Tfth« apwff. ^n \v cd;^ lc- 
niiirn;: k;r luarmxi, lirii-.--. Bij sJpj ipi.it ly ri" oil ■ p II Jab x. j ibii L fin IraiUn^ Lak nihkl, 
.1 -h-Jli.Ieil ill ntiia jifJ -Jcvt-k^qiji puliiiui pmuAjja puLir-. itinui Cippk? Sji kiii!au:-J 

iil:ijp.ii-j>- hAua. 



77 


Fill nsJhn.'iiiiii 

I'V! ewxn ■-■>.1 iFn rah tf i'is ?p4i> m UHW and iiiJ-jihip tu. am ttiukriljl 

pon&Q at Ota.- KXXJCM VALDEZ, uihibJJri ra Ur ■eMiiudl Otf Ur Oi ftiUfliui .Wl Li' 1990 <UPA 
901. I nk: Via Of UFA SO uvUhfefod lb.- lifluiiiLiRlV Curdfclife| ■ uHiiilJUv -.n DU IJIifc»i Kuurdl 
arid ^vilud Ik lfcfflfr£fllip. i-trJi Li»(hWi d rupnwHJriPYii Iftffi Ul < IXfUIMMIl of CaWfiafSi 

■ iiLluiir^ Ur ^Auul ■ Keanu jii-J AEtiilq \i mi- .VJinair-li.Jpra ;?S't\LV' jihJ 3il Naldml Iie-JjJuBi.' id" 

V.jh!jiJs jihJ Iklnt'kiiN ■ 'SIHTlI. Tiu DqtJElni.in V (DOEfc Ur 1 jqiJiIiiF.-iI uf lie Cnlriur 

■ itsIipJiith Ur Mna'ik MmubuipjiI Sfifthtt I'VD.CaJ did Uic US. Fbl jnd '■VidliL SblYta {mhc 
3 mai lod ||r S’ilimjl l&ukjned. Service rSliSlI. Ur IVr: jiIiifjiI cf 7:ar.i-|"nLali. ii jiadiaJnv Ur I " S . 
COJkM LiuarJ ^L'SCXpI. Ur mLh Iiiir .SUmuitlialkii l\IAiLADj. aid Ur Knc4ii.ii aiiJ .9ifci.ial Pic tuns 

Vliiziir-liiijisi *: RSF. ‘n I Ur I>-tciUipjjI ci ■ irdidru' Ur UJK. Anns ‘">c^ v€ Kahbkcii 

(UKAjHF.I aid Ur L'i. Sin y ^L'SN|-*t Up: I ii> mnir-jiLil IViftadaa ,1^=n.i 1 3--FA l. Ur "vjiiiul 
'.crisuali.- aid £|lrc Adriana kmUm I NASA l .aiu 'fie US. Fur VJirinrli.Jiisi Vi b Ur S'Likul 
I'.nu acTi"i Mjiuyemjil .VaLiRi I j-TrP* lAl I "fee jUI iiiamliK-J IliJ Ur 1 L'csmnifeljR. dua : J by Ur 

|l— jilirrjil nllijii-|F'iljliisi : i : i il iu I : a EUTffdbenaivc [iviTjn uL od pi cl uta ri research LcJiraikin 
JnbipmL and i.Lniisr-li j’:n arcirct! Ui: lidcad smucie-. in La v.-fur atari m ili irduLri. uiiioiilb, 
acscudi EuCiulpjn. -itTr jam ei rail rrf&. j r ■ I cilia iLjlias. j>. j|i|s-:|sijr jk! Letter iinl-dUcclri- 
QBRaieh irRcunr-iT ■„ ■rIuItib Ur jiml ‘Jidir. .■ -si icseardi II als: iei]aiml I lie pnqiaralR-n itf Jr I SI 
IHilhilR-n Ro£T:h ml TiaJiuilofp :lan ikaJ ne-iikJ serve Ui mcniiuJ: j[ Ili krai nil pilkilR-n mrardi 
jj I n ilk. 

lie Ir-L l.s I klliiii-n ILaonJi aid "I ecJ-jr-Iiiiv Han swm ■.JmilR-i k> Ur L'inrrcpi m 
A^htJ 14 tWL lbs ■iii ili! [. . j i -l.li-.il Ihm i - - i-l lj . I - I i . .1 :■ I j l .ui'. ijMihnl in oil npll ii 1'i : ai -I 

■ ■ i r in.! IK*: in mall I .'i|i-i.ij.t In i!n- I -! .4* I i li K.kd [Tr^d. baud in Lite. :|K^ohL *.i :l- .if jll-'il 

C 1 1 b-airail |l- V I4Q2| fmifjii Imd. . - I fcndlnj Kii:il l !? ■ :n:Mii:r:l i|rh-ri .iihi t* 4w mJlir-n 
••I Kil-I • L-j r.L-. .jiLn-t i/oJ hi OTA '*■' i-zr i-i.li rll 1 1 : .ui fn . liu - ■ |||J b L iu.ilnc 1 -ujL.iiJ I ijl all 
ilin-Jiliiil inlirtmal.ir. ar.1 mlir.il'Kn gpfH As luqnnaJ hi I !i'L ‘fll Ll - : I n rT. d I - imu U n rh Jk 
K amir-'i (■! - - -J I- 1 1 I d I r.: 1 1 i' !-i M 1 . j r-l I Iu \ili mi i.- ^i-m y ci" - ,-r.-. . \r-r an aa-*>c*iiTi nflk: plai s 
aiapuev. nil review j - i. i r. Iiil id hy Ik: MIL"! in I m 1 1 :: iw 1 rl \-ill !i.:y:-| aril IX'.:iipii.'il 
unkr Ik jinpi^ of P* I'npA »nd sJiwijiw in Cyhjjv- 1 h Mjy iw). 


IV liH 1 vf.ii jp|c i. . uih c -.-J Ike :liiirk I hue u.ri nk- iLv:!-pn^ la. [Jin ifHiiliialh i. luluiki irf 

mjHi rsi|»-ii)iil KAL> liflicn M’ ftmuli/he of *(■ rrmpinkjlim iwvinrl. -ft *!4iviv»it nf spill 
HSUM IhfAi.Vi i, il .arpp-lfi. Iviiwiriliipl ‘ill.--. iVjluy.- . |ln ivii -JUJIliMl !■ ^mrpKhwK'V tlPKln* fn 

I ! ■ k 1 r j Ik. nil Kpjil pniilwi ai a iin-aialk- rcim.i. jiiJ nntj. ikr *. .li-. im.rj ii;l(iil Ik ulmi. rl-. 

■H i wt inrdiikls.il-. ..- pm Ihcir in-iofmihiy nAnNiMiituii-si fjllrf frra xub mi- of tbi «il 

spiH ijnlflu ni liLmij ik iiiHL'HL-tii pmhlijni mi .iij^i snjm.iis J*i< wl^i« -.-..-uli i|yn kvl l» in 
J^vlnpivpi <rf m lUtU 'kVty Imdip-w Piw sdrtims , --»n«Jiwi‘. ivshi.-*4ii' ctfafi* 

W Ji-svA'p i PPv4lI irf 'In nil ipil --v-JvfiL Ik ■ ■ TfinPn Ihud lk nsoOTMThatkl s-JHitTri ;nj|L'h vri -1*1.11 
>i r-.v-u. ih. pbn 

I Ik liA> .il - 'i'M -'ll ■>■! vp II -ns.-.p. .| - . j." li-....-, |K ImM-irfli S ..K, 1 rAl ■■! 
p^li; iiliriiMi lid mf'IsiL has nxuiM miYh v-iicd cd'ik- hXXi.Hi VAl M-/ #h-i ik llm ptsi vv 
■nihfnyiMj. il Mas prw<ii*i*d dial ft;- addilhnul mw Hl i SPA » unukl k jppsffvniHf. .^s 

tlr- did U -K-i-lM. Si |kbp Mm IHH iin-h - iliImI Ik d Il-lI 'ii.-.Ii ka.lld Ljlnliiy ipribL im-ililiD. 
CUHfhBlt}. Hill ot'lk- Pill iiiulkiA and k.\ In l-r:-. ^n. id 3'W Miilil 

A .iiii.'.a kin- "I |. . ' 1 1 1 '. is e- lik-al Lit III: :i -. i._ %li 1 lsI. Tk- Mn ul- !i p-i I I- n- : . jlp n I \ L : K' 

In ul UkliaHy MST'ikd Oil afllO haptfmj MiMIUWM [-mud iltn 'in «T«d -in I - ‘Mil Inirflul ill 


1 
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in^-nip iiil Mlniinin mil timing.! I‘lan 

■Ju |uui[ itf OTA 'X*. IujjLJ j|?iii>-. i-i jI„I>. 13 L* milLn dalLm of nil xp i L EcAL 1 ll rc-u j K ! W5 ll 
trrniruiiaJ Lkii pnjgr.ni jh rf Jjliilji i I. I S“JVi . \lcaav hik hiivJjjl lil Linipamra nr lur^iiu mh 
miairaal oil ■ pi II EtlD, Vi ilh itikli of Lk.c ii-'iL ipn brim^ Linikfid Im^i. li llu .‘inir^in Jtln&nxi 
ln>li>jik'=- l \Jl I ■ rEj.pjii^j pitiiiHu. 

I!il ( lilt Mi’" LiJ ■i-Jol. vuuucii Lh>jL%|l nix clt'JiU k> iirp>>* r ev m r« ua i _ j t* eu inpuiJ Li> r 

rl I rMk. ft t* It-.- lukuL 'Uk. JThJ ■»[«[ ! rr^.-j :h Ud ..vJIliYJirn . ird EKI V-'J jic 

nuiNVfl r.kn*r. m pcmiNft. for iwwoe. <i h mefrtwnt Uw p<iiv,ik' 'if k*« tin I *Mw. ii^iiMii^ 1**4 j. 
CililotNA Lciiisuia. Tuy Mid H'-itfirsfc:-* m Ik) xkiHik XAU aMm <rf papkuIw inpprrliiKv w 
dwii sMnnyrwk- n*ai« Ivns .xd».r« pk ^..iiuL-l uiifc w ijv wn*#i ^WiUding partwriliip- w|>n 
fcaiuhlc anil uc LiLdr In pnn klc rcvjlfe viii rjli.-ml il'nri wnrkhi hi: jpprik jliim 

Hk C" 'i mat i bee zranbrulQi I lie HJtlJ iditilb of itmira JKndci n;lukni, Ac jdjplilion ill' 
i>qu:lntTl 'jf [.tlLTi>L- lid mu' air- for cue b I lie oft Qaui >diir ll itictovi Ji: in ip-mi rv> if Hr Ml xnJ 
Irlx-M-Jiiii Vbfczjub. S i ra li btuJ I nr. mnnaii I" a I I jii-. |* M ffcBRTT I j ± the Sliiinil i lil Spill Ko^um: 
l'x-1 K.kiIiI' 3i [ximuiJo-. N’e¥- Jzi>_«.. v. 1 1 p J i a ruu inikr I Ij. - njiLivzviLiri rf MMS jril ibiMt^-ii 
l ruilXlni. m Hup UjoJ K luCvrul ml riPX-iiidlnmai Hu la fieri i Iii atJdfaM Lkr i ""nir Jlzi 
uuipuckunfl l.v u ~almul:!Tijl K£: IJ S j ■ in m . kru-jn kv^jiza i _ j : _ I f.i ■■ I i i r ■i-. ntJ lip. - ViijakL _vi i3 ‘Am 
■rJi'jriMtti i A ^Lftlidirip * ilKlJbtim.- flf Cftf Liftf Lai pvbAua H.-M.l. ‘All *4 i* tt-lid'ki Set tfclllffi thd 
miiildiPad b> Ik Inhfnalbn&l Mamin*. i ^bi^Ipxiv. 

■jfcf f«nilil*M ‘■d-fnrw M] Iip-LWM.1 plm -«|ni;iir^ aft Dk ^c&fwrwwIarKfl^ if Ik- fJkt IT** pl-TI 
pnn kL» j i kTaj.i rj nf bic ■■ - .'rf 1 1 ■ iif iilinulrn jn-i I . . N i /I . 1 iwi nil -full |ir£-*.i-TP ; ■ n K^i-r-ree, 

JM cl^wiap. wfaik ii. n <h i?i t - .irJ pfawTibT|i| ihnu an-H r. .|tmrr! a.Llii-.^al NL»I > lyi (111 Ik. |ppi ll m 

hrfudl Jini hy piblivL-^ii li_ kir.1 pnirilka- jril irlimy iivt-I'^iLtsI lti Jix>. m.iII iioc iippzrimilu Li 
yi-mL m |Lrtuiih|> v i Lc LSe frekxjl iKi:b Uhl izojpje ll k mk ufuil ^ 4 1 l 1 1 . -f i 


I 
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Oil I'mII moil Itot .L ill duiU IVcImulfrf- Fl.u. 

I. ITilCwiIl-II isf (Ml S|ill RfH ii th Jid T>cdbiubft IfYip'iiMk 
A- ffliHHi ■nil I r..«H|w-ri.nMii Si arw 

En Iliivim Mill dm Itthto' dflttuttlL Fi flirt I a pfliftlduJ h ill jMj jK: iJil ni|ii HfertnaiM 'AIiiJl 
iiijLl up Liu L/ailcd S Li !■„-■ oil pidujjia .jiJ bara|-JiLalicTi I'llai. IL isirEJ-H li'ira Ar bmc -.ijiL -ufl b 
Lakes Tim i Llii [jii B xrjJ in k j u | Mril-sd qIu >. 'ailed Hlik> M-ikx* mill Uk tbiblicd pudiKC b i):i'ion3 k> 
bilk >ln j^l l-unuE- 

Ai sb<Aa ii l-ijuc L. lie ill - pii|i^K ul r-ljuiai.' RAI J MM flu. Uk 1 'J jhuAklun aid UiEi^nil/p'r. 

iYsk*i H- ddmd In IliTii> rffh c -MfcYVtalb! 

* Qttfliiatiwn ®f ersd? i*| h iht Faiiftl - I'M m-;kuV ?rd .i|i-bm, pa-. r±n./i.iR 

li-.diiK* ifpJ -^ruk td uikar^ Itj* tint in l.K viiton * rii ir*di oil ft«.m forapi mm 

* Pii#™itfii or errir r*l in rtflriw h 1 * ■ !>■* ppdt*^ vswilry town cm ton «vi 

i d 1 «l i fw i' 1 ' iHj.Ip'i' fuilAfc-s li> rtliitaic. «ji ii ta-m-duft: Q jr-ln fr. ikies. x~ 'let Jr- Uk ICridii* 
iipJ i iib-jiiliiM id crude 44 1 i_jfTi i p i 4 i.mk dipt targe*-. *rd UKk mka m rtf ran# »r iriM-Huta!-. 
In it'd# lioliihh 

■ l-'i linn 2 irf' -rnidu ml iu:-:< pridiii in - lltii inJidn ik: -Ji'raec -=4" auk ir4, hdiul irlinrii 
i^mi jIi:ii- I Ik -4ijiai*: efedind |rndia.1*. jrul Dr ■ la-Jinn i<T n£ncdl pruJikdi li? i er-ida. laris 
Ink .ion. ci liudLi. 

* Ini^fl «r reilted | 3 f*dtHll ■ Thu Hill ud# Ifo IfWtpCfUUrtl <ll ftv fVfifHd ffvftKb fe ife- 
bulS iJwjibilkfi kj jivi N>sk< i«l binfp«iiinL A tra*J rg .iii^ni ct rii pod r^iiuf 

iffrtprfe. 5 i.*JHii m din- iwiil 

■ Mur iiy ul n llnnl |Y-cdDfU - I In- ir^udai xTL.j.Iiiu iipcralnn>i j| tic EailL Lumbal. -ii na ei: cl 

I Ki_- jcsdai.1. -Sid liuJiiv iiEllc jr.iL. I b Lki. UrJ-. Lr ia.L hxic it .-llu and: if ErnTpurLiLam llri 
^nriirJil I. Uk 1 r- 1 j 1 1 K-iai I i '?li alim.- -uch a fibril lairciiar in Inin; fid uQ sales lit- 

cuiuJcd. 

h ii BipoUii k- iLUirnbc Uul jiolcifialh iLciijl-iij iS.vjI.j i.-- ul ^rudr id it pcbiimn -piudkiub tan ji_ 
J-> ikckt jI zi.li i |Kiirl in lLu ■ i *Ajii -jUx: fm|acixri ard i^uriily cl uil -pilh -J uu-Ji [*-:irl m Lkc ivilzn 
.j -j pi li k'j-J IjIji i. mikI lki di= Iki-liET- .. ji-d -^ai icdjcnx Uic ltiuiiukc ii" Ikev: acckkTiffl Jt-.-hiiL’-r- 
inciuJ l*> . Lir -ir- .-r. litc 4 i<j j |Lil injinlouiiuc. xiJ >.'j uu I pju u I *. reHrLs aid iadilio-. pciKiatl li.cnriL- 
anJ huxun cnaBtxiina v:ruiiu 

Uk iks:pn ul in R£J} jinviam Ivied vn At 1 1 il4.i a 1*1 1 1 < ul m ‘■rill L-j.ua nn>i ri jdV .an mi kvrinei m lh.: 
■Hal-3'1 nutJii Irc rrlLii.z-i In- ■ auLiLiTjli.il rn-^id ol’ ike mc'i-aial c-f uil in Lkr L'nikxl VUk:% and I". 
IkITci ■|iill ill Li .'u dib iriLd imiliii- iii Uk uvli -La^o iXf dr* L-afnriiil il r- lUJBhJiH In I'-E-c ibl 
ealiaiJIra iHi l^kiI i^ihLii jilJ {UKcdiCd ir&niihXxrK TEur j-UiiuLi.^. jVit+j Mill iiln ipalkii uii 
|K lnJ il -fill! -JjruLc unkx miinu j —-lh j| J 1 1 _. 1 1 .a iJ rmcumniil litiIiILit-. fun. Uk Lum lie lk 
RAD mab (JicmlnB in llm plan. 
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jirtf xtruv Ci I ?t lltrio; ]iw :h n ] IV :h: loe- Y. it. 


rijTTC I: Gil r EDjMHB jrd InnipniilM 





llJ4jr I ''.'ill 1 ! ('^*rn/.r.,Td || 
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Irfcruymv Qjl F. - 4 1 1 1 1 i 1 1 n llocardi anil l\x:lr- -l.i||i. PLii i 

II. l.hi:Jil ili-sn- itu-thmal pif I hi I 'ni-JuLliiiF jiiJ Trim|»irl:jli*fi Kitlnn Vpill It r-k ^ 

tl v-k* tip* wh madi of bvrapwt 4«d facility tiiw ■ <Jm pin|4itkaJ tdknniH rt' liw rd proltNlHn ar^J 
ir^-r-'T" fi ipAm fl ! ifun 1 1 » a pombta nil >pin pnurco. u.c an fad drli to marhcI olrinp dul 
Flnffm 1 . 1 J xili.1V Hid y|Xl Jlii|.: M-ruL-bno pUC U flirt fWST the ILkil 10 >MD fclVc paKI.ils IHhuaj itw 
risk ol a spill ai jm pin ii ii-.- micai. I I in ■/.■a. Kvauw Hadcuul iil iplLi cmikii k cttnaniteA, 
rflirti In Piiiffm I. |H IIlIm -1 M'JI 1.1 f in! H>j naf-Mrt HAIM he frtHUUtff. In Ail ■uaAjhI. I ■ >J ■ llrdi il4. ^ill 

HUIi.ll JIL L'-_I 3 I LE Lli || I T ;ji 1 1 i- 1 ll ubiflli Lli 1 1 L> illj OnUCIlfi. UlJ ik cfllBfcs k-Clt+l lUik b ul^Ol 

die*. 


i -irt Ships and l nil. Nar^ 

The il'iIj.Imi o-i'iipcraliiEial aril . jw.'ili.Tr.il nil ipILags: n Jil I'-S. :*i 3 Ik: |u-l five i an -:an I*-- jlHtUuJ 
partially In Ilf- -Jillf aicfvim.: Eirifeupkneci lacini v-iILn .i- i unit nl Ik (iahiily pm*. klim of fifft 
Hi- jiiilk’* m-ir-lnane: .if .oil -piU hai dan LI I c- iki: j.Lipn.-n -I n.e linal rtpiLrlk-rw, m-r-sl of v |j Ji 
■fits-, nvjiaii .1 K 1 1 '■ iluu ilmoJic iwdalinv. irdid: reqiiirng ( 1 1 new tarl.m In he .xyiippeil 
wdh Vjfe V> rental- a«idtfikil '.fi^rfiargv-- ctf > I m ih «7« era nf pintail re raHiuin: ii'i intan m 

hi bj RIF h •Vr^fTTlPn^h' ‘MPMlHki p«Tl^L kwiwr* In C-TT.' *pll .’hannp cifiirnKJl: >: Jj 

hs+fci Imring: of wipwI &***:, 1 5) Hfneie^isy *il Irirrtw i*|ujrn*™l far larAsn: and 
m V^4cl SHaftJKV r-IUlKli I'.-SMtu. plu&. 

L«i by ijk i, rfa-iJ l>uie^' p«nr4 = n Ml prilira* priiVOflUrfi aid nitperet, dx i rFAin j i kiyi I : win i m 1 1 \ . 
llmjili Uk L'ir*_iJ 'Vaij lw ■ to- ji pjJ ialniulknial NLu lnir.- I H|U3 i.-.jIiiti iIMM-j. Ila aUf^viLuJ 
in-: jr my In' dKii^Ci tf h^luI iMaiiltuull hUnlk^ Hue ii.IjiI: .knei 1 id Urc Iii>'.i:ijIi.mjI 

C-CiilLlriuA Imi tiL IV. • li iIl 1 : 1 1 id Ih-lulHii li'Jfi Stip. a- ni^Lluil hi. ilk' IVIlp-^ vt l 1 ^ 

i \I.VK2f C. 77- 7kL lli: liloToliiaal. Com :ir_ >m £br tlic kaftly ill I C-i jI !>a >;Ml 1 1 —-"lH ;l xipJ I Ip: Stamlk Jjv 
for 1 1 . in iil 1 rcrlilicali-r-u ar»J 'A jI -It- I in- Jin* iE."T r .~P.’>. Ttir jau-TiJnuaiU k> ^ il.AS iih! ST-H' kb 
ndev it^y ai l3ui Ui e ■ IiiuL L>cvibiJ tie UadiCuiul lt|ji|*i»oiI it cn^iEaniuirf Ino. Li id |K.'lliJii.ii h 
r-ijiLTiiriEL 1 an-J ^Jdr-e-i ii l; Ibc si.'uliejnl ink lhal Ike rmuii .Lti lii! pbi\ in rui n: L3#ublipi and oil 
ppi Ik I Haw-r-: indui: lli: :rciJ in ill* 4i: [ilmulional Kafdy \ Lana h urva I f nl: :n Sl'Jl -AS-. VlufilcT 'J, 
whida r-^fiu-:- cndcpnibil auiik. id lli: rsiiuicrd praclka cTvekcI ■ip’X'ni iiin|U3isi Ibfiirecnuil 
nf Ihn ohLs Mhn^l he^i ■ n-ir: lh.T i is-eh enra^l in «| han^m m nKenips Ih; Imrs nfliac luppnrl 
nsceR^ri Jo ranqpbti j u-jmiliHi ftva; i m.ip %-lungjp. ajs jmul * rv.-ro^n,’ die Lvdi oftraning 

rcecri l 1 1 h>. i if 'll xn .iiil .Tb-vi an.1 ptm-iilnp mere nt»l lin n ak-zh-iiarik--. 


Wfail« IhflL- njffNalw> £h¥ie»p arc* liinrfkaii an*! k'M n>7i'M Ik -dippiii wfluiuajly m die ctrMLii'ei «f 
pf^vnikei. 4* Ikswl rf a ^|purrfAi& nil ipiP *i I. TwaI Skito- «re higii awl k jnpiiHh 

iafi'A m. Hit Lev risk Oeflof MUGUitti ffrti dm chin tk ihu ^epucRdiiivi v^lunt cd nvptjnud oil and 

fi:li*LiJ prijdud Lrtw Up dlL umay. lire f^uL- rn h-.ilMltJ UM\k dllf> nWSKHj, Af 'Jjuu rf Lpfi-f Uil. 
i hfh-. Sill iH"iL ii^|.-ll|i rbkv -Ihlwfv I^NlImIk I.f-J Jlr-rn. n>e ITdlib U<W£Hdi r<rill>_v<J I.TCII 
unapha'iiorAi mkE rutaarsd i. - -. ul aidJuLkuiul -j :ir-. whJok -:iLii luVu Ij r y ujp-: hjiiiLr- jmI Lad. 
Kkifulc j Jiniu. jhi'i pur-qradkaul n4> ind 1 1 r j «- l L<c j.iLl'-- oi 

I H¥4lf*Y XspiWHlhei Hid I "T ■ -J U Cl I m V.iiHi--. 

Th: '"lalhtly CuoeEcnl spll ssjmsJ frr domoli: uJIslK-rE :aikiu jr.l |rr-diLlii«i .ret Ih: | u - 1 Ul loan 
h iKni-^l.-. ihn lijdir.iLip i r j I pfiKudiron r'--r pmiLxifhf ni| ipJU j - . hr ni .nr pk-y.il :HLiJi'."e k Jp. mde- ni 
- ii- la ir. ihia r::rf-J, iho .slhlK-r«. ihlufarv rr. j nnlitih: kAl ! adniia In mud £u ncu :klkniia 
.v iirviali.il ■.•.■ih il:..j! waliT ilcvdtf>mail. rodiuol Ttilllrpj. Aid nyxaud pslirfulion h». nnallcr awl odoi 
i^.evsfc^gd -ev ra inn 
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lrtvThKn..-L uil MMj.iii h I'bn 

Fit e'taEipb ■mvaiivc BcJhea :V:alirt' anl cen-in k.' I'acilitu x: rdiw ernphyied j». jt ri la,: I ir-n m 

.Lcp u jLt ir*M ■■"+' ilv OjIT ofNtask# mows* Ifeem-w. m&feaikinp m pradntfim safay n*jm vre 

iu|ur> il Vi nvrk n Vilw :i r ;.i -. .**£ I he e~keln -. tj-. nl' w.va and -.vlLxi paarapenemi pri. la::.-. 

■ jiijm-. Ci i be -loTairj Irak-: 

"i I *r.-% nani iua iip-ur.Hi ir-. jut av-uaiin-j nnpm4hilrfy jbf [irralceiiin Irvin igii{ hie ii lit 1 . ri die shall tws »j 
•A llen! ,if | lie I ail I -=-1 ■■.L».uii PAhiLmiajr-r pr--whi::rv: are -L'-fvJxnE Laail ii..-. Mila fcnci fu ■. .--tjijI ar.l an 

iiwauri reliant nn airJntnnx. 1 hou: iK.nj.j huCi njn.iPiTi.jT ai.l ofinaluiuJ = hj.Jcay>. 

\titv u urekiEL; wih Ji: lol'dii-re inJir-ln k- bi alulc 1 1 k_-- >. uaiuanv 1 ir.Tl u:lr-ri ■ imrJvc j-airJ J - -j- 

w.aJtr ■AfWt tT-iirx lo eialiuk iLi eLipnral rpiiira awl .iuc^uI^ Mldy M 1 ± cjiiiKfpisrlJd twin. 

in Ira lay- prepare. I rjvniliip; rlarn a a L 1 1 - up llu jpfJi^al i-m of iktii kehn-'k-.u. and |r:-_ . la n h Aid shrd- 

|ur1y iCi CTT nl la c i I ih iciipn aid irsLalLif an p:pia- 

'■iUilain .1 1*, mm .ipcncm arc i L~> : L i p in ■. kifjrfp. .mil I'mmnnuul I a r_= *.rii.ir. I ‘m-zn re« (Kl MlVi 
■aIt-Ii .tJ is L brlicrTun ar«l ■z-ryan'.'aliMul fad its. criiieil Is-ioalal arJ -ajill pnr.-jilir-n '.tvtv aa>J I he 
I iH-jLiTn erJ of I ler^y are aiAMlng die amdler efHi|iflki m di.-vehijwrj Lbae phrv. The W\lS 
l-i_4 i r ■ i L i p > i‘ik - men I and I •' newii I Ynrmin ■> .iKjKraihy inch ir.lj^lr'. in a >ix^ nf jnl 

alula lr- u%al ^pnl.ni in nan *. n p and mliraln..' ■:prali:nil raLi 

J'ipLiinca 

U hik +ij*i^i||y Hn n*M iwcrvi fa *T*Hsa< ahjTih-r. r.i ma>-f mjrev: . .v,uhlii..-. [efwnui have 

Imlmc^th been a primary khtcc nf oil T' J ‘ bolh ■ sll-. h. ■ . .fill rnshrrc VAiSi rseirdA dor I'lK-H'h^^ 
abm ihal .-4'nprlU .i>t-/eiakil *Ailh * inx '. 'inlhcmil Slk: l" | C ;i ijieulinri-. pi H:r u rr ircJir ban 
50 kvrr..k nr 2100 filing npRufad fmfn pfidir*; np^rMirm U.1hj|o Hk apng of Iks ■"llikir. pl p - ,Mu 
narAvrii U njf jTiin .ir.l .nhor apc-roLcuJ la elr-n kmc r.r bin a najnr cjmx-*: nl' r^Ydinn: 

HftlLjEjc In IjlL '.rrraalk il uf Ik: aiaj-rt •; K?S ppdiir apJIs hx - . ■: kxn :air>L.I hy nlcmal eamaac Ep=-m 
mu.-h.n-. ar.l .jfar xi^«l-KUial aarvdi.a I '.iMi^urlly-.. redaiu-fi| 003 fpiftb .l-p. nih m j r.^lt_ iir-n m 
ppwln: njiifita 

fisaefi irffrfls I* !huau jiiI Aamvfedy m?ii; all OCS JF^ 1 !u he Itviirg Ikar .L^iud d'Sirl .i< 

iri. iLrl-. nviih ipf; i^lorul iLmacs: have Jcelnod ai receri ^ort Sf'.t-i u .j t- 1 i .» S r ^ diiq Laalaib iLili fir 
ail I K Ti ppdns -j^nau ir. irs*r In pnn iit- i-xJih ivalihle i rd : :nn j‘b re mi ppitnc! llul ..nli K: 
ajlljccicdl hr fe.ijwr.ul .il'lshrr: oewmlnkar.m arlr. ili-:-. ml m J-.ai-J ir rku-niiWT^ fa unrsc svi'.Tiy :..aLi \ 
lirailai fe.irr.-en lir p^cliroa an -iaie u akrs o-:ii .1 pnn idc amiLr bcnefiv 

A« a- remit «f •: Ip-X -Wf iIk .noanr-; nil ph-cliu; sy-krr *m no^dkial nuTruad i.-niirn In .rira-j iftn ihe 
reuml nl' rcTdireu pipeliciJi ili: xtj j of . in 1 1 e-: pipdiRe: aa-xaiLjl-. us -pli ibnK c.-sly U_~Aiiai „--kmal 
■Lniare avil ace-rzbtd Eaek-rs I lie kcsaivfi an! Spiij IV-ictjii ■ 'utaiiraa^alaan s Ldlki iiT H i pe.ua: 
Saldy ■ iniaped in o.i I lfa - e.T:?.e h.ill wih ir.lxun PAhhdi I'ruiAet re-sarJi ii lh:-.e anas likely In 
ruJcci: -.KTilivair Ik: rsL nf ppelhc je-UerJi I li_--e IIJC-I I pn-mami aeluL a r.-ii.-iia! Eiaximi Till 
rna^fcrii fiiiJiiiia tbiibr "ji lia-: \l\h. i -tl'-J a-r-rt; dlliri: rrpnnina aa>-J ink cram a ii Ii ma I ir-n ivnl-a'ii In 
kw^Uk: i. if-iiiv.: ar.l n d-: rT.wiiri ir.eni ael n i I L.-.’ c^anlisg If.:hn-z4rtfy .if n’-rr-Jei-r". live e\ ahialr-Ti 
Ih-o-uah r:-k3iiii irln iik-rT.ii.il n^p::li-ifi pnfai i' -.muiI p- y - ' *1, and. inciihp refniTfuiU m rr-k araly-k 
and avnannl k- lk: a^odn rcpiLslarp, protean 


ri 
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lillfl jfcift ' ‘.M I'u lluUun JfaaMdl i ftl LaiFimhitt r > 

KrliPllig- ilid Si.B-ifi Kirillin- 

ItopEc i I 1 -. -.I>.yvj ii 4k llifihei if ij.ipi.v-.-.. rattan* friXl wJ >/■•- 3d rl fa «v|L IWB* *1 ka». Iijrl 
Ii -La y B iLtir dimi^bpii K* 1 hecn lAuncully z.tr-a-.ai ji ih-iu |J- in. 'i.-ri harr-cti pa .Lit Hif ■ *•; 
_ju/ bc-EMwe muiiiri' pjIIflii:- ■.-fvnlr jI iruciae-d L'j^ix.:dk>i bi :-/ri[iJi-/Ji/ L-n I Kbu - gkL uf [rc-du-ian 
j| -J rc-jra rru -iii n J -:Un idinna I lintcva-. iclira/n [in I ruiun- hive lLtcs^ due li> na'naaAHi 
>■ kl U r: ipj-iihn uf rcdnciV (tiMiid in 1«?1 Iji d ^UibjiT wk k* ru/uiru'c 

■Hq.Ji wth iwnmiwi «m4i 

I hituiLc ill jhn-c muni aisle nil arsl refne-d piiJud ‘iiuac LxiLb ae -in acrviec n rd nmQ sad i«Ji— 
idpiidu/l luiilbp fj-iH.-- .‘iirLTf-jn I M p ■ k’Ji i 1 1 M il a k! . 1 1 ;■ S Ln i!ki*J 653 |f j ■ li oft Lai 4 iupivlp-im 
u*d fujuira Us/ Iji k- h: LAcn ufl nf itfV&ti ivi ■ »-J i _ j 1 ■■ aral VhhIv iwpt.i.lal fia ki k- VThik: urad on i 
gPikk by rwirhi -it fciln**. Mih umjpri ■nii^p. igrp.M aww fupswn ^ k*.*\ m -^jipipws 5lito.rw> 

pj lanx 

I -jj* i.-J pipe lair- ii da i idapj • btmbiin- ilii ii ei llp/i -■li-.v ■. I kvl.-. jd uiuku^i k Ji: . ! d : 1. 

h*Vn kd M Him tfKPHil U ?k« OtfPitfNrkMIdl ill! Hi flDfl ■ rlNv -rtXIlfv ilftkl 'ill ftUfliferd a«M*I 
M M| irk' pr-x-rfir*^ tor ■wnw? It- ■>«nJS pping flHsmf- - *iih irrw r*fn«v mMnlHi ivh nj -fi 
vjhnrljax ira irikiir-.' m Jblan uLm: Ajs j re- 1 1 , 1 fa -jmrvul praclioa rf rauTi ton line 
s^aifkaalli rulu-nJ ictca>-n Ir / it LmlLi aamJ pipni. E\k k> tiz ikiu>£ ai Lulajl in-er-si/hl Hsmii?. 
h'h^O'. xapilifla air ml aiv a*, i onioJ -cut ViiLk lk rLiinaaiaiLiJ fieq lu i/ 1 "FIkh - :ii'.-jjIj- 

UijNrtrifl ifkf'ik CvfanJ ,J iti'i Ai rigUfi duttoHr. tefiflHy riilWVKilift!. iImVj? 0 ihc ittk "I ipilajL 
3B.I ilMaic im kner pnucduua K d.x.J.pai m rk|aa pTkrr.uJ pr.iH.ni-. 

Ajudia pi >-■.■ J 1 k: mr:c -jI Iziiiip lb he izliim piiuai bnc. fujrrcri ndlna-x [raiiz:>i :m:-h = 
Luq,iLra<i-apCi:iric iimiS k.-/ uripctlkii |JPixt>i1iJTi> Kr-til lti in WLUiltad 314. Mlkh itifunn- i ilIiim ■ U 
i&y. 4>>. n ri UU! lie I hAn tllh be |-i - 1 1 r ■ I itrks anb liP v*jiiiiPTfD . Tlw nnioAiap- i'c l>lMill> 
njJ-aul .y» I *;rj| miEi.n .L llarv * y*r 

A Imj-lan ihjcdbxr ssT rcTnay -jpcralm inJ wn crmuil b. Lhc ^. ufmnl nf l«-Jln s tr. -n 
ndknklivu fn hen [lari. .\i a icMllL jjknalLiJ ia-i^wc |fcbulain LmiL ud |r|>aM 

i a i - - 1 Jc» w%h. m baiflf Tlpif^h fW &<rTm*f*\tn ni^kv. kfO^ 

ia vpw'ih.i 11 . ai kutf gr^L utff kill u.>r«:wrv?Ny h^ni in ri.^ in ,fi. n ia%jn» a m .nfi * Hclw «J» *jv. «tI 
ErnAJoaec ir 4ic i ■■. ■ j j i =lrulLn: zraxyrrii rt tas iu i I ty 'ul-d i is ru 1 rk'/.iipracrU Kriip hi 

[Lr idnp jc n-t^iLT turpe^lF/c. a^alani dul -ui mutari piLiwi (■■bipJjvi ibulua. ‘line: ‘■v-lnrai 
■bii IhU piaibn 5r 1np.i Xim iigm |, i , jipjr^ b bigK-A.m- al ■ i |/i i LF.-J ii'-, idkcd mb. 

['. OuBiilifK-Jili-an aid FitticK tTCPil Spik 

I Iji. i ^vjriahiihi' jiiiI I vs 

Vi In ill Lfiiln u Jii uhau .ai he ..-reji >. k npnnanaU he aiaPfc T U.liiL ilie ji ‘.Win In lluc 
l_j •■_-■ I k; i r- ps|iirt: ir umi-nkan-Jbir cf Lfcr ml LrjiB-|pjiL3lara xnJ (niuidn-ii avalon. Arv ibi< najab: xi 

udcnrUiiJiAfi d Spill **L*a bd ilELxIfc Hk iiuv W« ktoW Adi Up/ -iuda!b nhric. 'AtKL -jdl hw 
Aty Iih iccund ■ In kucr w wll be d*k 1* ddHinitai tow u pris on Umk. Hirtftw. iu §\m mrI 
luun. nil aplj k.lj r > ri k rx^vS'JT. (.. .ujkv/ *inu nf Ac n[l *pll afnip 

1/ icinmn: Ire praru*' naxme. lxix-lv Lucian, aloe arJ ni tifc li'lkae apJU. 

In!' iiivIilbi i i*.“. >■ El> anV-cnnii Up/ il*" l ifx.ilpxra jiJ iF.ih.aio Ac ii 4. ul ul ifilbi a huiL ii ■ 
raiiiKr nf |.>Aa-ji .L-.pJci ^-. irikb Liinpih 4 ?p p^sjiignd iimbr i T-irwts nl' EQUeti* jpmI i^MPlkiw 
niixixni foiitifA md«r sjiihp to wpe'H f^Mkh ^bils ilb* *wpv. toA Amen*, w* j 


7 
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.ini. | f..-}-ii.il;ir> P!:in 

im? ivm?jnt:ii ■:+' r, m-ijcr ii.nl iblakwa .'liibhin; <|ill rlii iisaj m pn^arni thi* pijn ■■ 

riK'bilal hffKr.lh |i | |h= rlSaJij*:'. jat uul iar J witty eT mail |i.- I - previnlirm mJ 

W*pHl«:. itiHO IJ>.#>lv 

■ NiirT'-nif iOhiwh ddniliK 

i 1. 1 r : ■ I r- ' Yi Yii.ii.i-.-i.-. n I . I . liaii-|K , -rl.'Ji!!fi -.1 bkTii 

! \ I . H 1 1 1 1 nu .1 r . . ■ / ■ 

b LjUmiiiiBiij rupalim pimliai 

» liklUBIlIri IL'-Jl "I li'llB'l.-L'i -kill t*- nj Lhl’ir^' M-' 1 I 1 1 F ■ I I. - - . 

■ 1 1 rj IL1.1 1 1> 'I n;i !p|'i i |- ju ■■ jirJ ml ip.-- -.p J \* -■ ui^p ii | ■■•■.’ i i i i - 

■ tViniiiito «np*ii dul'.-.L-p un lv«K prapMiv. ind e» hmw: 

■ CpBfWns jpflKk*' -’ibsjlkn ff 

■ :■ 1 1 rT > rl I r.^ jbjb: y anm [-.i-an-.L .ml Jill £■ pnifrjrn-. 

(i n i ii't ■ i 1 1 1 i.i i| p'.. Tw»vim ilin dKhoM» mrJ mr in -.vnuit* * pli n.$jnl w man ppma n-i .i T-. 
rnidu. ih '.-.t"ki I'jj-iPip nxiumiMiLk ° kn i «ty>n inui-i k nwh. und Mini n» nmip-n miti k> 
n.kiikd n Up. report. I 'p^lmi u-ilk Ifcrk ittyming is -i ljuk of *jnlo dm irtyMduu Oi- 

U*iul lIuEI <j| ■_■> L1K- r -lil k*J Ul iJsS." tffilL ."iA * Itilil £jLI'J MIC Illlllfl.Jl '. -IdJLc L'-^Pi Uhl JTjJt-XS 
JuniMutis n Hi acijnli lu igriJ] uruk&w, spilk-d id's till: an J dP-v^ jii-J -iii|an-.-Tl tal'imuj-. ii 
! 'ntivluululi . ih: lLjLi Eli al its cvnl uu ml iiiijcctei In aivuviAU -jluIIi .■ailinL | • j I i _ i Li I >. tin 
umiivlai:y ■:■! Icm* .nil ikdaiilionL binthuTfiire, duribbkiai in: ud liake-=_ mating I nay ilf'l'i.iil 
far [Tv^rdur. In -j^ar^h in aril er-inp axe mdlipl: il 3 La la li I nlil a bna-krai w-lilmr ia icadied. m deal 
urila^Lnilcii! nf rnfaly iisi k: ii'laiul ■matin'’ dTi rb. In make ■.■■iiklru- 9 1 j I j minr ir-aJilc .r, ailahL. anJ 
"iri|nr.diL vd In tralipn: 

JtornpJ c«ipnl'« M>nit*pKty lnr«njiMi vim, an fiwifl rimi mnwh *pll» ivpnMl m *c i .t^hi 
■ Mild I'' iB.’pi'i'-i'l- i'Jfln.y. LiliLi pi <■ il. pdnm. A a 1 ' iiiuui uy.fp. pvd. und rV*»i fhmd (viwuii'i.l .Ml 
iupi<nad diHihaiPLB uwa US iiis^jhV waHCk. ip.h-ln^ ktrAiful wdun. vitiiLoin. Al 

iipi ilpjfdllp^.. ar Md iHIili WlkP IliC I Ii 1 1 j i die BiikP.p. LIM LTlb1TPp.t 1 I al die 1 Nll-'J 'jj.'-. iiL 
sulsibj. S DLL' III n -lil jk ■- . |';T.'.a- In L'ni Mr.' :ml meiall apjimji' idliupli ia uil -full ixiamlam b 
iij'ibjHl BXm I nu [-■■ L 1 1 in oBi|mlnn mill '| iC'- L‘- dala on MCS ujijjlut -ind laiiuinanaljl 
jV'L.ll II Aj.Tl ' ■ I " I : ". K ”■ - J I j IBI Mill'll ■ [illi m [far lxub>i hr L j I ' I r- 1 1 n l - llrj |iLn *> rzvjji_li xnJ 
lidimibgl p~« rri linn. , '..:.lalik nil npHI .Hla ucn: if ui I ■. li I lii idamm ImU m primary ^ill uure 
out: iiK ; lulbn jivJ K-jk: -r-l' nil ip Ikil 

m :-.|bI I rind-- 

xi^jr-.- 2 ihiH < iK ik.*rfA»vi ii..j K i \m nl ipilk# m a lukip»n ■>! -#*H£RK. oil d^rund lutivr ihd 
ia iJIiiI'lNIhl' V. Uic Itci^illiTm] mmirinmlal jie janio* nl Ur jusl 2? JftiftTi in m meumy' dSsclii l- 
■.'.an^Eyn I" irJiIiujL ivnunii.. and iciuL>ji-i apauau k* piul-=>jl lIii iuIli jI i lih.u i lii . il iulkutai tial 
'ai: i re -Lai 'Ji- ii dil bawk. F6 i'!?,li 'au iii-vI --Jdl e^klI aid plaai fur die pu kilr: "d r-.r-lLT- lJul ujuac dkc 
peaks in I he rnfik. 


t 



85 


liwr-mro nil Mlnii ..<i JJiU I cv~-ji-.k rjv I'Hn 



>** 

- '.1-U.mJ FV4- I-;4J £pl V ilULi 1 ^l.-iill l.rf-jj#! 
- I ^ch 1-1.1 iToM. ydl V-3tm U i, ln:--kci Iki^Ji 


I i’eiv 2 Q 9 hfdla^r a% Plmxnl irl ! hsiii 'ilir < HI fkmarti 


&BE nil tplfl JJN ltd- tj;h dfUM yiMJl IST3 tli"j|Ji l , i* l . : ffttr infc&f ty Hw V.K. Caul (Hu 1' Jill 
k ■! >■ W‘\r/\ KllAf OWKfc'ioM.fa 1*1111 |ri|« njn of uNsh-W InM hf hu 1 nj o r frmnwd In WVStfl 
af'ftiplHi'iBtbOM 

■ llu nurlKi n^iiiul ipjli jt 3ii>J jfjv- Ajnxiiir d llPI ia 

» i if IMi ww* -viiN. 

■ I If. pi i: ■ I ilSfiMlrf ■ fill'. MOttfeM IH.HW fHBMd l'1h|iltr«#llk’% 


" I uii -.ii|“ tnL h*>p. aril ,x"ti i.u-jb:b tnre I " . «Mroe of i|i~ii--.i!"ii. h KKii I Ik: sp »l:.i nil 
m'ilii:. ini 


» I'l^i l> 3 > ■■ UbllilhM. Jill rv'n-w.rii+irii I rani port i=:.-urJ ,-0 fef of Itv »plM ml 

ivifupii: 
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Vnilci Stilxm. Ikfl. rf TrM^oUiM. 5" 3. forf liimd. I rJIilim Irh.iJnk a mi muni . 3 

\ i '. 1 , j JiirLh iiL I IT. 19531 


g 




li= nr3R.'tvvn.iTVI!ir.-<i Hv -’ m* win Itthn-^'E* A m 


LIte pu-ilnc ir-iilc nJ tfib kirli pen call gc, nlikii b :4lm 'id \ Lv. ltJ as ■.y»n' alii c. u Ik irruaJk 
j.-ryltij ndkfi iJul i r.< • ■ I uil >jiiLa ur jirrnlbl'lc TJ*k 3 iumiiiL\> 4 k jsk- ul I ink— >pilbi uT 

IQJMfl iilk'iw H HiM n l". 5 Wlttfl * [3 ]« |mmJ. VhliiV FriUiiifefc i idrilf >.l'. a (tail rtMfrfv 
piw. 4 rmtSwm (Jw jmnin dui nrfi^rc Iintwi cnw iw, ip ship l jr-iing jhsL PpretanO u >i 
[wv^N * pyulknd pdlrtirn li hj in Ak -pj^p ih*c rpsaP**±wp pmJ rwlatefy kjiw*. 

ircrojiriilv k-iJ-.n* Iit kH mcnaia 


I j|« I. Oil SfiiL-d m 1 :5L WhIlti b} StiMkt* l I9T3 - LDSJ| 

Sul U h :iu i loAii ini 


Smnrcn 

Sun Mr mf Spill-. 

^E^E3P ! 

M f 


In*. 14 ib 

hjqh 

66 

30 

Xui, Ikrtfu 

1Z7M 

3W 

17 

Ai Uttor VhhS 

?S.7T?I 

13 

J 





l^iih 

+».;■« 

40 

It 


Tjli.H 

35 

It 

All 1 ML.T Son- 1 ! is^da 

7,'kn 

7 

3 





laLniiin 

«l7!J 

15 

£ 





Voil 

L7H3MI 

121 

KHI 




































87 


S?^f 7 iMik:vtiil r"i!.ii..ri K.-- ir .> *i.j lev -i mteJ 'Jiii 


I hMl I. H.hl 1*1 .£ ’?]'«■(¥> bji Over ri*il (1973- L«t^ 

but! I. S L-K Cut I** 


r.l|-*uT:ilMII 

v.#j[w *pfled 
milltiaml 

IVf'MWi <41 1 * Jl v >>hrw 
SfdlhJ 

1 nLrv.av 1 rn^itni 

fij.| 



SM 

» 

Mm cncrJ in 41m pa lad fli a 1 -tv ay 

l.ii 

6 

jiLcrhuiilrh (ip^-nJi.ji-. 

ti 

i 

rjphkjm; 

*•1 

t 

EhriBupf 

I.T 

1 


1 i 

i 

kHmpiig 1 liKS’ 

ftl 

l* 

1 H ho 1 Knurr 1 Ip^nJim 

MA 

B 

l ricrrvAn '„|kt3I>.i 


1) 

¥<rtil 

Hi 

l«J 


■ iipin tn.rin !<■ U I - - flf wlsl 


U 























































































89 


UU Euliitp.ni JipJ F :l " 

1 fNi S IWm «rmi ^IhA-m MmJ T taM p. i ihUm iki Dbufluibn i LSMT-tSBifl 

u*.# Ufa i k\i iiciu 


Irdjbd Stun 

iif VpiIK 

X Niiif-.- ApUndi 
Irmliriiv sil ^liJirnE 

l : YTTrnri ill lnlai 
YiJiiim itpili ■! 

11 :%oJ t'jdGly 

41,101 

?ai 

42 

hpdicc 

11,771 

.y.7 

2h 

1 Iwfcv.jy Jcaupiiri 

11 B» 

€3 

s 

Tlpil IrJinprri 

iMt-i 

J>T 

a 

\Sr'.c>.iip:i4hl S-jinrc . jjiL 

■HI 

4.4 


1 niMpiii.1 KIimj: 1 iri 

IV} 

D.J 

<1 

Irtll 

74.4SS 

LTH 

II.HI 


Tabk-fx Z'nwtm %4lh r..«i. MhmI IruiifPfl IiApih *twl r>i<i*tfllw. llW IP*?. 

-of.i nfhEAhS-Lv^a&iArinf. 1 W 1 


f auv.- 

S^mlsr ufSfjR>' 

VJumm&pMud 
nuilii'in >if 

1 ’’i r r r it: nf 1 iilai 

Viiurn- >|hJi.tI 

I'jiri^iiLTl 1 jikiiE 

n.™ 

22.4 

Hi 

*pcTsiin r.mrr 

-l.D! 

4 . 2 - 

9 

1 3 a rn |-> n Li I k*n .ku&nl 

3, 1ST 

ID 

1 

ll I'jlKi 

su 

J.7 

-1 

1 kuipiK.< 

I, Hi 

l.tl 

1 

■Tjcka 

i,5sH 

11 

5 

1 nhimn 

D.W 

144 

ia 

Tjtol 

iJ.£*V 

4J.4 

jl.HI 


i' 




































































90 


Hiu nmyi.-»aiMlinmi Kwar;h wd 3cflr.»lw> Nan 
n cMSfifl r>rl5 

<hvr vtffi. ftwiimw (4 hTi An-iraml lunrpjflUl ifitaati Iv* rftf*c*K»J joJ Klteu hara i-.--.ii 

1 *'^ to Hu XTiiTM (f ail wLmiE Hu .xu.i.Lm.ily Vfl rk*pik iri|v.r. , nr-ws in «p ll 

piu. -Jiihii Ecdmolnp-i 3 — i-iimi* = iai=nuc %inrinK-. rrkh iLayiinru cm cunnaital jail :;:nmi: 
coraufJoiciQv Tii uiinplkiii: ciarkr®, Ike ocarFJp L^dmiiuioB jnrl.->jl I'lilirAinj i ^ prJ I man al • ■ ■ Ilt. c 
ilv.1i 1 : un ciinKrlal in^uA. Aa ■ tnulL in Ti^rai ■ I ion fail uik ji a i.fiiJ sura-incnC dT 4 k 1 1 >- I-=tJ Li I 
ori>u>sineiAdl lnpft£ Burt Ita >pll jpJ Ik charily ufiaalpri* b ri*KnCi«l k> iiviipJlir^ t* 

litres- Tin: IuIuY-liu kxIpMjs faist-iU sfiriid rf Lib:' frJbm LKmI ip.vJ to k wimJliliI ii Jl* i.hvm .■■ 
tffhdh < #il j-^iMi-ai mmh prcpu. 

Kcvpuiac. Fraginrt*, nt-J Ym ■ ii-iiini iilil C'«^ 

Ik ■:■:.+ V- icvjllnr Trim j spill air r.i,u u-L-ui _nil ini. Ink: ui«::nibV n*cal. icjoj:isi.iI jnl raikiikil 
knn 'A lei- >|i£l ro|-jr«c aaiJ |ni^Kil*. -JjruLv oihA j: il-jIp lK cx-i k- :-Jzrlil\. Evil' uf ike Kii|pal 
ufcitttife dll.- M i'lll air drt Ciob- irtul* t*d ir infer ■)£ Ur UVifCttUrffl » fis tivapll vmitli.n « 
rci^i'-^rrj tow wiw fejw tw iunaftd tn. tic -Hill. wo lr«ifcntjy on D?f u 

<4*mnv«%iAl BKh d'HhvTM. iraiKftMfl I^iIhkh. #d kwim: LrpJtHrw*-. 

Tkr njuiieil uii.*: ■ 1 1 -ianw? perm il : 1 1 hi CDfA has rcmkd rm an evj hhisi ■:! ^ ill uuli Dk 
lYihwinu JipiIijI: sun: nl’ Li: codi i-iiuil:: v ill :il apll rstpomc juI io-I.-i. , Ji:-ii 
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leek utitli cn :rm>:dilc ■ n- j_ I Ic-oraan^na ■ i II _t i.v.raMi r T:iiiy I kaucT nila : i c. auk ci I- 

hen v red irfa. alien lirai a llir.k ml artJ v j I n mr-.ljie i-amiairiataa’i vilneii Jirx>> In nid^a. unL 
_■ i J - j i p,-_ci i - 1 1 r- . . i kJ lui jxi'-rtC bn Uu ■ ■.•‘I c 1 1 _t I *■ Ilk irjp. ■ jjih Klv.i-JIi-- uT die k|K cT oil. iair_ivj lu 
Hie auminLiH i ■ :iuji-liI il Ik ■.elcir.e iC'du >|rll v Lrir-cr si ihe- *- r 1 1 1 1 *■_■ _-j i ■ bi uafmd ji : j ■. 

‘UitdlvL-i m>|* ‘ildid I id. 1 m ji dekPMiftifqj die Kh.4j.1Uil liilii Hi Uk un irUAlifi h Uk »Jcbk\ In M-IblIi ihfi nil 
Iij- Krai 1 »• LjdiLiLiJ ” ViVvriliernp b ■ hs ia "] e'miiul an! -phtHfil lIlkiilv Till ■fiili.ii eil W 

■ M'.i '.iJ finiigh fie »4inrAl cf dbirtnut. <d rapm lion. DNuhilkaiiHi. ind ■3‘utlinFjfi. I«k 

return, n iri %-h*i *o «Ikiv 0 il »aA p'wpIhI w *aim I b b m p 11k* imI 

dfttf ■«. WetliMT IIITlCkMlll.L kKif£ H DikliS sham Hid t* 3 rWlfc. §dJl l 1*4113 iH- IfUiy llOLH 

■A .Jil-.r r. L ' k d*> CBTikaJ m i. i-n* ntig ihu |jp* nf iqqw Ifa! will N l‘w cyafTfik. 

bTii d *: HiuKM n r jjjiU ike liv> nf lnri-j ermpuurak Ehmu^h :vjfKnliiin ir.l Irni:- nr p riven U n-e -~l 
diipciBjila nr m >:ir. lumn E lr. add Inn. cmihhljja.Tn nf ji -fiill apiifuailk njrjaua rk: v.il*rr^ d 
uih iipjiJ t k r:.!*! jx. nfiidb ^latniub Lk priiNerri nf nil ji: iLivi- ifcapiol 
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die jmppivilkrm el die uL ib Lkc h-ee uf > k ne I in ; jril dtr ju:unl i4f ztlt v * ji k 

oil iiLTUBMit I"b l>_- L>.±> 'T*.. ii Hiuu ni|w .1 1 i: bkk^pjdl eia r>npjcm im . Kui nMju:e &r ■ ji * n 1 >n r*.i f. i , 

anr-j.l nf bi >|r! i at h j h | 'is n ji ■ ■, lbi Ike ■ltIjlj I.ji-_- jikI um Uievj aiuiub mi phirij Liu. iJilii'e I ltd, 
[jjil "I die jIjp. nUAfdl IUb 'Iwi Ul« uih Imki -^BkliliJds h Ql vil ltd*, tt lUpkS 

xipjiimYi Ia up lii Ho hjm ■.■■lifin mi dk« lkn« lk-:c 

^raanHM Vutkffa>ilir» - tlw -vn^Hi -wd gmftlHii ■*i Bv C4l it IK- ha f* trf-niL IK* *’H*AnHm'+ 

e-if.i-ji-:. ca -riply nlliKnv*= IK pwrvaJ imparl of * **fill m fr’-iuj in i;kn^ prr.-srnrlj in iJw 

ipll. l-'w n^jfkv. wi %pilh lm il> |MMlni io Aftra M’-wy hrvgl of ih: hhmw b-**\ than. Irem !K 
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rverver khuLI in iku: fKlrr. jrc uairn cl lie ixar, life ov: rt'die "■rcjjiku rrpe nl mI apilloi, JBid 

■ lu.i.m •:> c-qMBLrc 
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^]iiiIiijii. w Jita Lumiy. luimdnliiri.. Iilr ci J cllcsb. 
c*-J mkTJ.m 

1 ■ r-TV-Ill i JTai-iim iC£ HJS.I 1 

IhlgiKn 

i j - j .■ ■ r-: f. : _.j r j a.. i“ rj .. L 1 1 1 j-^f ran 

UT9leil.in ht:in"l*mi. ■■d-J-.vdiu fl.L'nv' I'nnuL- 
ifMWr rwl* riifiipl i S|hll ... :h -Jt-n ji 1 f lj-. 

A*M 1 'iAWMJ.' ?l«|<eib Nir teHb if*n.*jtnj..->J|L oill 
kBRf nd r^kad apicita 


I nillnl \ Er-i i.-r. 

|Tblt*i nil iy*#n.vt. w hMl3‘Hi'4i-;*i- rr4n«mi kiIi^tkIwvi. jM r drink*! I him! n*4inh rriinns joJ 

lirLfiiililhir ■ ■ -jLin I r . J- . ij,: l ini ■■! '■ !■_■■: 1 .1 ■ n LuiLriir |r--ihb:ni^ ml bini|LiHhg nil h ir a 

iTndyaf HHim I L ihi* -njii.y • : 1 : . ■■■ jitJ ^jw i a rkj.jri k-lLiut> nf I i nil- aiLi 1 rj I levjn k jiia.-l 
Tc-m cnLixaJ. Itr Jiamalt: -Idjivcl ir Ji: Icvd -if nil anl 1 1 ■ j::ni.v .nzi in fia- 1 , j 1 . lJ' n dim Ifcr 
■EriiL -r vadl. a II :■ LtjuwiuQi ■- 1 ■'■ i 1 ■_ |i 1 1 u j :' | c 1 1 1 L . In llic iLt-m. . j.-.v! ji :: IIlrI'i i jn- ti 

TKTiilili-ii I j I ■ n . jii uqilmrcui .1- ■ 1 ."Ml if Ir wjhhir jiryalaikv ■ 1 T St cuajj- ini niaiiu.- 
lllXrlmi W <5011 1 UI 1 H. Ik- JD.-J 1 i T4T.' WOpth <N«I hflH iW JlMfpth jh] ik'. LhTfbiwil rTk Hid l' fly 
iijalSi iw-.jmi iiIovkhm 11 {tnl»4ii« ii|Ji |uvvm*i rfdlmml |< -.in.-i-i. ik xtiritpc ivimImi ■ 
«0 ik. 1 1 III |Tr ll** O'l h nrty 'tjip WJ|(T ml vwliil <n l)w IHCT 1 I 

I larvp-nlab-TL ii! nil .fid J ■ him idTdim: fatikin in Ihe itll -;f hat IrjJilaindk ieKl-iI m aa 

an rr-azt parti hi pfaJifli: aalirniL V. I > I - aijir-lr. ba duLiitd 1 1 ik i>r thrlh lanina In bampiTi id 
Ihmi ■ k '-l 1 1 ! j ka k j- Ii> --It il. -mb J p L r. I lt- nd 1 ■. -.1 1 an: IzriaTlzJ U> Jak i'-urLvmall 1 "I Ik 
■eil fi>J ji" piiahynJ 11 ik iriitiT u-ii mmuMb i.. ho i-jkprumJ Id ite inn K i - 1 - ' i r=. he ik 
1 mi.-iw.iNl Iuimv. Ilea la* nm lii uwcm #■■111 ti mniciml -it-ini'. or ik- fiHiik" ind ik 


IT 













94 


> i hi 1 1 1» 1 luii-'j 1 1 ik&aJiJ L_ ■ r.U ]T. , JmlL r i:i Lliii 

id.ijUiV "T kill rt'niK iin^; firfudr. Of uenMdlfak «Ji'» nmruiiil aifistt h- da: pt^k humcI >jft l Ip. 
nunmw rv «i r-« ! -. -■ jif] -aiifH m tK rcyknh. Sifm rh-.r.. * irtflc. tilur-ti iWhrrj in f\< im-Jp,-. * tart?., 
ppjl suuld bt Utah Ijwuiim ■*!.' I am Luri e hma ■■■. '!■-■.< ip ffv-aptr*r> ir^ alwnviii-r. «fiill 

r^r-ns- e .-mup ir^-T-nr-r. 


I i;. r i! ~ir-j ■if |i,l Inin ‘ ‘.■j|kJunLi.n l, i: -Jialkiu^ ±nrH lam. -Ji r--. eti 3 I ■ >: ufartariic; lit; .ju-j.. j i ■ I riiuT 
[ »■■ i L-. id" I t - -_i ■ jad l :-iiMJEa tislI anliruc k- rum ia frcifacEXY as Lkc J-:iunJ in nrpurtal ml cbn"ti 

Vfeik Um Jdtri i t lu- jjjinall'. brai ■ bv- ii-k. il ■IklliI ikI be uwni 

fld ffvHi 

E-a.<-*i:4riiC‘ INil-fusti anlii lu Auk: ai lie '-rUV u.kttl il .LUJa' ilpJ vAJlkfli ClUAfflll aJIlh Ikfv HU 
iiiH..r.sK .ii-Jiifi; ij | uvN vi.i ivliiffliK Nfl «lv *liw'<. wflomj- H- ir-nc rh.\TMli-yi in 4 srt ** 

■n the nil aril w tadiTr Mi Laic f bjifranu In- a lilt; hatn tif c-lt-LknE ■ : i I ppr-iki:lkm eiv riirnwitvil 
■ in.jfiTri yno: He Turd* Kir-an i tuipd -pil have M cn aferkl linn-, c-n il% jernn+i and ■. irfully 
fckpjicJ r»."A Lr-pileiaiic-n jnn iL-i :k|*n-jil 'A a-Jinaliin -jerdirau- In r_Tnc a -.K/iillearJ aniiari id" ail, 
!<_cIk--jIjiI'. .'ilj-ker. Srfflli Slip: ituL rru-Ji uT n i i: h wpika rcaiiaul ikaiunL JiaiJ atam Vidii 
Cjiifcmu a airailai vas, I:\‘jiJ- ufTnlm vaplnatran ad Jv.vliifiicTl hsulli . Lh= VJxt- liriLah 
i Vliiiilu I a-k Fucec m.i\ n. n j iuiini f/i I Ip.- p-LiV- mj .'JieLj. -CdiJbmB, .nil "i.nliaiil il 

rikfql Ml 0 JJfilhJl ■,*‘4miNa. lu iiJiK-** SHUHfll CuPclIIp HL»uJ lu ftpID IbfcJ- JI>J ITOtaTUH •- 1 - 1 j i 1 1 >.- 

AJ»La 

'ila-i-.a-. i^mrfTii n rfcreellv lied. kr- ihc viLalin ill" lL rd aril oj.-. inlfom ckk: m ■lu brae .in: -mi d 
| r:-i k:l»-:r. -n be S'-Jilh Stipe ml ir ruck lnl ~ 1‘mpcrli iiT .'jIuc pr-:-iiu-:ltiL In m Lh= ikaitcrl Sica 
ru: =mctra.q ahnl -pill prr'.Ln I d la . mpinnc. aid .Ixarip ia aai i jcJ rcuaii: u ill u latli ire luvc 
idLalivds lillk o^akiu: I k-vicvu. Iluc-iii ji-J lia kir^i jt: jbu V iLjj In iIej iLik'i Liiaainn 17x1 n^uac a 
■.kin lt'- ■■iiip.-'l !>■ ta HU^MdUll "ll v Mil e o nuikaii luid lu "himv He iwti* uT d! irtta' jnI lu 
fnin .1 v- iipj-k vi -ia 711 via ic oca a- fM»il4c. 

^|a4l ff l|kj .Yd pratral if t hLi4j « Jigfwd i(n?-iHh Hfla wiikh ?K- WF a-r-fiifaiMiry ^niffnc di* lx. 11 ^ 

|iwip of ft* hmftai®. hkI ung tmte thm h jfch jn^I m a ih.. |fe i. m?i eff«K 

I ho. 1 1 .: r 1 a I ri ika :iukl nsrall ctthtti pr:-.l«i: -p. h 1 he l*ra>:e 'A i 1 1 u'xn --iijr.1 \ >i3 Spall kuEmcn- m -C"J tie 
ids.’- jipJi- ii.-:-: In <IPA V*J / La 'AirLirxF bi Ucclify aid -ioclpp itc knl ai aiLi-L ijJnn^iidr- In deal -Ailh 
lid! %pilb ib lie .Vie lie .ad Sahue^ -in b .acitErl-, 

r «rJ pud frrww I.PfcP! 

Ill c*4ITiil l» u- V 41 p .1 KfMA. Ik- La 1 Ip. «Ad (nuM l.ilOo- jilpv lULV Itt fMlMif)' OITiAdK m ■kJ^lprn 

[m. Jiii^ Ai a* wuit i wfifiH of Ik coynliy m alf>.-ci<4 pnmniy by Ik m§ rrinutiw 

erf indc u# .Md itf Hi- pri-JjKl 1 * IVUuiiru JJa> aid N*w Voifc Sum Icr-Hiv ai ihu man oil 

|kHl HJH nn Ik I M* < n»l 1 ro*bl rartl dijpa aad h.v[. «. arid L.-xji-.r.e jip» Ijik. miurrfcf rikv eririe ml 
ard pndubi li heir -iiinnciiirn praria JFiloam -rf Ih: ’Uhilic fi-herie^ and hcaalu. an± I knib ■ 
l 1 r.i I raefq are rrukir er-neeTTJi 


In lie vijcal I ako KfkC, JubdL LuubL II- IN. Si Vail MR aad I uxiki. PM. !■*.- Hr: 

I j 1 ■■ I 1 1 JV 1 -i 1 cv. uadli pi iti Iha.- uafueili k> |E^k.iaa «j».va ]!■] .'Mil la 1 reb nf sal |sx -day Ihc- nil dames in 
ifc i ■: j ixi 1 La.ai.lv b> |apelak. aiekhln^ -->riili.jrl fiiaii Hu ■ 'flail all iJele %i lip.- WfifL 

I dwIrilMtain wphn «» it h pip^limv. han^. ml. MYi tiwk 
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liikniy^ Oil iffyydi an:l I<^'|i4hjy I'ton 

ftrtitravh :ml I ltIiii I'n^irr! ■ ,\t™ n | ■ k b I fi i lti I v dirJ IVIinli.il IhiiiHIb 

I K - iiidic-n iacnka ih: pr i irru.c rraiL in Ur Y-xric-ua naJiHiLigy arvaa ii-illncc uriLi ill- n i-.'iral 
IrciniOLT ■ hi Spill ks.-i.iP-K & I aJm- giav Liar. cijIliIji. ar. u. s xs vti zrl rfcumii! lL"lrw4n-av hnciJ in 
acEanrrqpIbdhaicriB imu: Ihu pj-jiap: id" «..*.T'A 41, anJ ’iii; it i tuts 1'cJir: pmcr-m dii-jlkn- loir Lab^-ru 
u Ko'c irr|r .-■.jnrr I-. ji bcchn-riiiay cm kail li> IK: a I Ij inn mil 1 1 la ■iiniL'uiil >r-al x:: 

a Spd tawilidt - tiulwx tu iKinkr irtm rf fpdN fcy ikiM i« Lfw «m«JI dun 

of LM rpinli ri <pilla 

i Sfiil tiffin-.: limifii, i.imii.' .nil Slaiuj^rurc - Irrfi*.**.-; Ihe rifaJiLuviii n T r.-yjk-r-. 
llr.-ii.'K hcba u k-tJ ii a I i m and. pi->-fiil planing 

v 1 1 1 J i mlmir-ii-ii j-. jn-J i/lcaiup - Impainr I Fa.' Jailiy of" iop:r«l.r\ lit lonar ml ‘AiJhni 
■auuni firmer rm r-r inurJal ajcn 

v I'aJt I laropjrl aril I ITlvIb i F IT l V. ten it-iri i> : > and HjadirraJi-m - InpamT IK- a h I i I >. In pndicl 
nK^iairal and irrjLis tf iiiL 4-= ilfc- aril rolir: Ui- mi iimrand I ■■ iL- |n=-ep< II sajuliim 

IT* ijiwrf riyrtm tf «iil jMftnm ,mi Kdvnkgy ■ k* mnmiAi Bk- KkvtikKri and rmpj^fe of 

Hcidbnh In -jyidi t+”4n it-v c an.#, lit- LsliK+v-jk.^ -ip«I frwtim- mi*i k« H mm iKal 

Bk- ratrJ >:irT..ff: fl|7fn|-n-i r . La ml, #p#utiy m \&\ #f rfw tfUri£--> **htfl le»e 'KCPinrf f»< 

IWMiff r.j" QPA W 

IT* firml pirikn r* ft i-. ur.fl .Isjnhos. iK ajjviic* ar.l r. -p-.ishilr...B nj' l|w Iflim fpffKJff #4 
lnbxa?ac£T IIAll iVinmtflcc, fapliaKiirw apex ilk ja.iinpliJini.Tla in naliip IK m niL-Ji p iif I .‘■PA '.■! 
ar.l as.-n- irg die ruiirrf'a .j^-ah.'iiy In piw jI anl r.^pc-nd In aprk |n.-lc.LJ i> )|ih .l«.irf-.hir. 1 * a. hn-.-f 
jmr_ir*. nf .-tirorl narach u r. iu ar«l fiiiii. ikr.-jL'pnvjii opuriuiELi ii i_ach nf Lkc liw 1 1 . . Ki 1 rl 1 

arcs. lAcLnlnl iL-.ii|c nf -Jk jail I'jIu-j m-sajrdi r -■: 1 1 r ;-i fir ciia -|!-;_ili: 

Lubmkpy .T-j 1 7 La h ud in % -ju of" Ircirnk-^n j.-a,=-> nuri and Kriivl uirimaru a’-riJTuJ n 

ApioiiK A. 

Itc uiisil p'rii-rfl uf *Jii- MjJun L k-4o j! llic inJniiml Iclncir^i .via-, in Lkese Joir r _-jJ n s and 
-tulrialr.ui-i j-A=>>Bi Ladi |>-:lrrlijl riir-jul lm laaiKria ul pulhilkin jji-J it -xYz-jb. .'iILii->ibIi rifcxch - ais 
niliirjJ In l^llni Jiuilil 1 . Ik ink- iiT uil apilh MMLilUd ■! ilJi Uk imrn= Ii.ji-ik-i'jIimi biNkm .cad Sis 
ni|'.kJ I'f -.oiiriikti-jl a^juzs iK'AirL ia bzivrfilcft: ■ 'omcipicBik. rrliik lJi=-r x-.a-=-amrib- £aL bluil 
if jmn limy Ji: umniu- u^lKikHi jijKib fill cai.li kiliidiin ancj idlnJ l-:i hi Lkr Kiliind Itcnani 
-Cdiaiuil Rumal ■; NKC. 1 ,K, .’|. die 1 , ft* jpiwTi i lusbi in id-jil^ui^ xiain alvnUalb m 4 k L-m jI >>il spall 
1 cs-CjQ eh an! CcrduiikiBi ilci tk |anrrl pmai^n _nd iv-imriL- k-jIim 1 |a uiili-r-. 


■V Clirrww nf kpdfiral | Jliiri«: .iail Vv^fnpli^inimla 

Ikfl-iv Biai'aiiaii/if-K Uk -.uiiufi lUlix jpiI t JIbiV Jb lia t-jdi kaJiriik^l jtlA. 1 lb Hcl^lUl Ui i«*.il-« 

Ql iekji Ji If^ALI iaua rf Ufc Via-Bna fjJnil bbukkj. libMi|dllai|r trpnidk: ■nj'Hkii-Jib aiaicd al 

1 11 t'a" 1 1 rt: Ac i-KfMlilPJM >*l HI. Sn* IiiL- df 'Ll PA r 5ii aril hi M--ijh.nl iw ftahautai £f Ac 

t K-M I «.ll>'nv In ccwol Ml pcdlmcrL fi«. cd Ac lNcrjg#i;y 4 ''Wfdnjlitp •: V«nmiM «ai 

1 HI kjIklMi Hc-MJM.li ly.v RADprofTMii ^EH*.Tfl ■■ iti Ikii k-il id ifvi'iniJl.-'J rUnJ-- As 

flHmiHHd in Uh oriAiid KSIJ ITji. fuw fiKuod lh»f riftra on irpropnji» in ihtif 

n-swlrtm - md ifi.niKml r#f«ifriihlilwt TIhm i*ciP ire# <n nidliM n tw frik^ing ijtfc 
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Irtvzb^jih.^ (Ill l' , 4 !uii,r; Ji r .'J l\vr.i..k«s IT11J 


ThUt'* Ell I'nllhfca 4THH.*f ('OTHlHW ^Iflllfrv ^fSrtlOfh'- 


\0IIKJ 

19. H . Hal i 1.. ■ 

Kniunh )kh 

Tbfv i-4 

1 rar^fiiinuii-iri 

U 5 cnn Cwl 

Cnwjaai 1 T ■ /k . r. 1 ' . , 4 r_ij . 

Du*#*. nnil «iC»« iMnrw pr^onpi^ 
ne&AJanfc 

1 "r fcVt rw .■ r . pj n a. d tL ir. .’■J y.tcjc 
n&p||f ihn. ir« tvj ra r^. .md ■ •./l.aia-ai 

•TOWl fflri hiTlin 

%iL pkvnrti vipJ mahqrfMr; lill urin: 

■ '(UUmCIiUCi El^CXICLf 
rarriilnx. n-^ira -r - j jj e rra £_i ■ arc t n 
< yl N-rrara., n a cun cal rctrcatyli 

R/|jrfil fi»n*..Thl Rati [>T.'yjic ifn 

ligHg 

'■ijITMl OSC K pi ■* klrs* ic^fn/kvy 

Irian, itl :tjI innLn.T 


1 TAHYininil 
FraMn-Tti Aqkwk 

! ri-irmJ !’n-J!cm ■ ■iiv-Jn.ari 

F-iw fiHwl Oxm&Mj F1«i lT«TP;i 
.'ilnp S’CP hcmJul lldvJuir 

Licvicirf! sni creW-ae nar«J pcriTr.m 
rcpjuuiaiL 

Ptwritt (far JkjIuhl] 

! r '*fTfne IM ri.r»^;i-a<ra 
iririf^tHdr*^ ir.i LW5- .l-i i‘k 1 .ivrf j 
■ ’■■jiEinci-urs irw ■.■ jca^Lr-k r«"- tuirh 
Lfa^KTXici iral li ilIi Km p-Lincrls, and 
h-c.'icn-^Jjaikn 

■ ■ •' if- inn. 

Njittkll IS4 .'*BiM 
SrtViGr 

R*w=t r«n K«j pncfui ii t*PA 
prooo^f ii irfiri &(*■■ 

Mr .-r-1 #H«ii ». Ji:S -.. irir,; ,i, hi 1-. 
4r.lnl.wJ hjNLJ. 

I hr*. r 1 .*gprnn rl '-JHIi-S r^rrt 

•y - * ■ 1 B 1 4 r ! . „ * 

MncnJa 

! at%--:rac-l Sm j.c 

CViX-ity rrJ tflifM pnfttiiki* Ji-J 
■.irfiycKy plan rc|ulakni Sur ud 

■rid |ii [firitun 

C^Vdfip ITJ 1 1 1 mfp.*w Sctln-'k-sj 

1 n i>."i I c. 1 ■>.■ k r ji.' (6 ji '.diJkqc l's#.i iIjc? 

■r«J pvpclrEaj 

'.h <p:ll h:hiThR :x«J ra niHkina 

' n d ■: ei e L p- ■' r*- ciirh - 

urraJLinja. rj r: xn j a i ir-j.-i rrv ui ilcj 

rq_ -P*i 4 rnin 1 1 

Mnlin 1 f#.i 1 f.y 

Lkrx .4 

1 nrjqun«3i'in 

Mrun 

■VJnnrir.ihVi 

!'l jrfiri T.a-iiT-r oii-iiv mit af.iln-.~-r nJ 
i.- ii3. ■+!;.!' n i nr Ltb calami cipjpnKi: 
rfiuii atJ ■ fk.r.’a kmjc u pr u«i c ra -.pi lb 

ItncrliKKitiviw ■ r-r.ctLr 3/ a-JrincciJ 
mjri^i^rn ovv uaicirp. .avl alxaumn, .mJ 
hinari laamj 


jaagjggggj^ 


1 Jcpi. ij: 1 V-ticsiTm - 

K air-rul Lrviinai .t 

■tauyh^kanJ 

TKJ-rihik^.' 

L'rcrkk afsc-n lrf icilvd:|,y icvdifcatcj 

/ii mh'hurrju »c -x r di 

ITWp off 

Afri mfecnc 
. <rJjn n n h-rfi i ti 

rc^rwwi!- 

R'rfjur rr k-c+rc f i •.■’.■iAJ mcj - - 

r-.-rj r«lM|miJ in SEDA pitr-a ir -.>.vzAJ 

rrp^nrn 

Spil rLaiiiu arai ria .1 ij -t-.t! 1 .>'.i !:■ 
lieratxavKTB, iraKcui -a - *! t'^l'xn-x- raridek. 
aril l , i , il'h arJ kalffu I.cb^.-uttb Iri allat-u 
ramL'«iB|. aral raurrsiK-r 

l^ti lh 

1 1 1 ■ (.■ T | ' )'|1 : . 7 

of I'ly'm sjRti 

_ ‘cv-r. -rf rt|rj hi i r-ca Ich pipe ire ariL 
pmcdHK, 

Terdrac ledawii^^^ 

1 r . _ i -nu-.T. p-a r. a. iJ r hi (lpcliw iimrc 
iuin ni ca-. ■J-rlr.'j.T -^msp 



























Irj.Ttj.n.-. Uii l-rJIiili.in IWir-h f'hn 

Ike VJTK4H la'A: been aclh c i n rzhnUrir eHe iiKina rj : j n.h rilr.'i-mi.-=iii iiwiihliu; #ie 

r^iHihJnizrJ and rttiftrmi iiT ■ jCI.\fc*Er. PI 4 ! Ik: SLaborol >. <1 Spill HiaptE*: 1 tal I jjiIri - localzdi ei 
I j4irixriji \ J I hi-, h II iirJv la i hlY n lb: Vri r Id 'A kx: In!— :aL .-*1 tpili : ^.-pr-n j 1 : li_:kiikf lu ani 
Lapjipmail _ar be IoIli! uilh ail ueiLt jcrtmlL-i cm^linm ll k maratcd I" lit Yliioak ‘'.Luacuncil 
Seti L'c I?p T v t&| ini i»-ci.Jiil l>> a pm all Linliu-liT A Sl.l mil i-:-n icfurl'r-lnicri piuiiani. fuiikaJ l'i 
Mi ti. 4 k ■. iLT'l ■; lunl ani : a-, tv-ibii rrJ : Muib ttj :■/ it: : L-jj I ti I ‘V'^JL and alcical lb: I i lc :l Li: 
L>-Tah by &1 olirulul 15 Di 2l* ■ zan To iLic. l'i vcpaiaJf Ind >xru kn r Iuji zjiixiJ o*£ jL ll 1 = fazilih 
lu k- 1 bomm BLumiEib. lanpEim ■i"' jbl- dc >. ilt-s. auibaft-. and iliimIc Fmanp Vi'-Uins. OHMSETT ■ 
a -11 li - j I loiiaiix Hib o-'-rlimbt' irl -rill Il-.Iciim'# - . iL-. zk'piKrl 

71k lu*i e *k> b£ui jJml ti lhIhIbk Ik- slkhKiIid- l4 TJw ajlim- uiFiciiiu aid nm ibuHi 

UB^aiLAiiu bi liI b~z ill -Is .jk! I clIb k:4i v '■ do : I . ini : 1 ii . In lrfi‘T-1 lb: I lit aid irilu~oJ iki - 1 i : '.\ 

l K‘ Rubi-liuI ‘"s.itU Vto$1ML jJi?Mir-l_i-.->J dnuU^di tk 4 pi- >klkfljl Thii>|»uIjIi.bi SMOOTH L'^lci. 

V-ilh rlrt iVnfflWii-l (iff WHS «1 IlHfMt ftv ' An febl<.-i«|j| 1JKIK. Ajs.dit.l-.iuJ M I# 1 ? l-'lilij 
!ir-i.ii iillil- iti inin J .JTiYti.. Hi; l.'Mri ilxj p-fiA HfaJ lumlin In M-rilm. 

■"sf.fc 'tl'.. I(W 'I' Ilf- ■■'«'. .-•■,• Vi A 111. MjiiIi’is % . A' :fMi, J| .1 1 . . • . 1 = - . 

Imnnt 'wi'irtw ^Vqpnani AlP-ifih 4i* rnnwy ftaetisfi of Ihti in K lmrt<-.<i irjuini. >h«n 

•■T'. I wJJv* JDIIOlP'Pi J 1 u-rtl. 

To hrrlf>ir iUra.. ncfjrni| liAwllHJ Ck"l [miLil Ik. ; jjhlnlrr.jil ill 

lh* VMh iVrid) 1 3j| !£j|| kinttreh CflMr il Un*mi 7 rfMami It (chAhI m ip j^b m vi ipilli n 

kifJHl JIS luK-npimi at.wftiwum'- In ■»* -V"y l>qK n| tn|iiviip. i'. Iur.ln| J lu-dhii 

-.'■arl xj tic [ n n =tb irr ill ^ li a rrj Li im ndiinlicfi atil roiudialhir "larr- ini 1 I 1 : lid I <: 'ilvI. 

\ pPBiu I'ufkJTil j|«i [-*■:•. .L.I :m-jilL-Bi..B Inik: IHi-i St (liarn ^nur«l I-I^-i.jnIi IrHiniK n iiu+i 

I- ui m ral ipdl roHtardi Lr A r and roii-Ardiz tuijnt. I i j.-. a illi ■ ir-r Arelic rc -o^rc h rtkidLr <x 
j 1 il* knrnii. vpill slcanc n hc-r-L^i sec. runc-is ■ ctb ia L| Tib LimJ-. n r -=41 in ani mckx 1:-: nsircriiiti 1 if 
Vi u kz- jr.l late .ai: cilLtn m \pjbc l_ 1 ■ -.v- 1 ltt « 


.'uklilpinaJl'i. lbiumi dicvtaiapniuibJ fistdiriji ji>J>iE=j«nl k truil I tuinaKsahl niiqziuuin I5iub|l4i 
■mall kj-Bir-'- ■ =+- a s>J = :nilrj:b and Srr_all HxinLSi 3mni >. ai 1 l: IKoardi fSSUXji pc^an : j r J ■■ lie 
do dif mail of isnjL9li'.r ml >|di pooilion and et^utix: 1cdia<i'ki|ici. I uidAl: '■ n rrm I Vim bUu 
|i=i r . ided li' knall ojinfucm 1st Il'-'.-jib • luvia CudiM'biain M CdMHHTT and id Cil li-cML 

71k it^akpa .i : iL u j jiI-Jil -- hi 4k tuiiK -.i*4ic pil'lv’b ,4i ±f-. il bpill I.-.Iif'I Ik: IIISIS 1 : N 

\ .'dLf-Y. ttklA.fi h-t. li: I'il'iL A-lli fl«. polLL-ftimi U fc i >_-il rfill IwhvLv'' di* p rlim*^ ,<ifJ 

IiCo7-i e 1 a ■l i . , A|L jI l‘. .Vv hni^i is- dial (kil^iivi |Xa b. Up: vU-.m-cw uf Ret 11 >J!TlbIb > ill nA k' r-^pi/cd 

Aj j icujIl Ilk; Niikral K.c+oi'J i "orilkd I 4k Iked lid piiflk oliiJIimi JTkI UhYiKvdlcW in 

DTimuliMij Uk« fahnl n\ igin -Ji-xi-ay. % , iihw hr-** pniMd pfc^nm k« irt'«ni! *t 

I'-il' ll at fie Lilk L.r^hlilpo flf «U 4pd1 pOfLVTAMf jipJ ri»p«felw tullrid^iS UittldfL u-url^ivv. bkHIUli. 
«>J r d JNi-;alK'Cri Ilk liiHFitLiki ComidlH r-r- ■ > 1 ■ k* 1 ^"■■vT/r- ii ■■■ »r-i 'k /iJ'Ik ij-k npfwtiijim 
ir. Ufjn ;di«* bh?u i^hn.-k-aMA i h r.--.i ft* fan ftqwflf -:-?!W Iw b> fif>A «n |\trt 

I^HvniMraidi« wn hild ii i\kmz riMvm^r I^Mj-inl ^ Vnfc « ioielw 1W»I 


In [HEraur*; lidr nil pniiBirn-rdali.d a pniimu ik JBeauuK naLa o .:n. aioiipl in -^r-irdirL'B^: ih-r 
4frfh. L» rmy j-m-in.i sirriirt wih die daiui n.ii-m iki linip # #l wrtn Pi of 

di-n ar B l a I Liu k ir-r Iha k-.-jrafir^' ■rflural,-. Ik: -J a I - lot 1 1 fT-E-grin* na: prz- ji I j± i./Ja n TahL l' 1 

limitum, i jnd % liidir.a. I' fl, Co** Ciiuid < Ifl IVilbdwn Rccanh ■^■T-nl IkrEfim. IF Jfhn IrBnpt 
IWl 

“C.NJl \fckcia. 5i.Hl] I: ha ill 'H ‘dull Ham Ui Lnflj , Imipc. HWJ. 
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Ill'll. ■ Lflldlulkn^.i.-V iHli ■ idTh.-hirtk^y PImji 

Td’Hr 10 -'ll 1 ' I- 1 '.■■ a lunnuS ‘ I ii-di - 1 1 paiinanK IStlfi <&Jl- ard a ■ J i r- 1 ■ > initial!* air aiHiitni.-d Ik Ik 
!■ ' ■ a imiliL-. , lh | | - i . . IhaN .. . ihkilakn ■■■ kn i-ani' I. Il I ■■ il • ■ .. <■ l_. lill Ik 

iUlc iil ■■ pj a ■- fc a fallal jin- k-<L Tu dir r.-Jnj pkip i ■ n f.-i LaJiTdipj .n ’ -Jn‘.il. lid llial kill -JJl 

diAunmkrik And apjinuv Me *L> lVUIMOIK Ik- l-lJh d&lIK il IWd fi"|1ilr- 

dki Vi Uti$n mklnM ikJ ik -4<c w i , ‘i'n|kJ*'H>wl miJ p*Kk: aaiptam k.dtki I sd*r#l<M ’.-fiih 
K*l> hn|p»ri Li-Hi.i k^i -iiaisiaia 1*4. kiij :4 itiii ind kiti*4|> prticgMtWfl il 1 n & poktii* ka4Jr.-|| 


1 alili 111 Sadui-ira R4lll.LLiLi ilin 


Indjury l‘ n _.r 

ki^pjrch I'NUi 

Vt-nrc r-pll lu^Kr-Mc ■“ rq'T.Bi.-n 

kfek® '\MiJiac j ■ S+AL ILill ■ el'l'rri wliici icmiralrJ 

m Ck £rd N LEW- h iilhul nsi]r ul lha glmng mJ 
unffDfli m rm>p 

le'ihfpjk® creid mtifiiHW mJ mwdJ 
an r.nikrih F:Ei|4«m 'j it- ~ !■ j. r l> lti Mutpj; ri'«ir rjj. 
AiviiTr h^ihli irmJ imi'cl- irr-.ntr icn-^i? s-nnry , 

Tka-hj rac-i ik-.tc’ , i^KniiiL m arii° rurarf c-il irJ 

•JLrtW. Jajpirihi Val Ilk lAd vCluVU 

• Lirnii ji lYlvkmr lir-1 liJr 

•ATiile- VSRC pifjKn i\F1 fi>(ucd mi nluiJ 

-plh ilpTNi li c i-rv.-i-.h urn n-.Hui; “kit 
^ ■ , j-:.TT-n : .'j.-- lv nu -jitief iV-r fcihti icm-ruia-r. ^nJ 
oil rrincnl -si i-fc:-n.j .« viieliI hr irJaar ^Tdiric 

4««H\ «■-! t-dJTBi r>ff*lv*i-4 -11*3 a rfril AMflTfW 

R4Mwh WdrivHpwu Ebm«d n eutf 19^ >:« 'uink 

in he mure ar- pmiril and lci; on^iini^y 
n-'t-T-t-d I'rm w MdlO it-jh-'cti Ii -JnpriExl Ik J lot 
jjlc-ram ri' ir--. rjJt anniiurjii r»i .n i.tl' 

Pei K^n Fnt t . ■ i f m f ■ l TmtMtih 
FiWffi 

FTTRF is uod-^rc vdwrt o^-hxJI RAD pwn F'Vf.-a-- 
^dvc nXmnJ Hi iJc> ckT^V fc?J pid i to- f.-i -4*iNirjp /i 1 sj* II 
■=i?3.lA c^dutin ii ul 3-^ 1 pi Ii or unJ Ik r> iIxiEein si 
rtidii.vnn I'Kxrri - ■ v .1 li ii'iXi 


lr aiUilan In Lahmlaulna; um Ik 1 --laic. and inkj-ui ji: Idcnvaijr ■ i-rranrJn: II.- mJiaiirod la ■ 
maialala iinliil irilo^fuiL 'irli dlhjarHDhi:- oil - -ill LLf-lpnimn.- I '-r-frmjn.ulb'B. Liiriiliry 
jji I. - ; uaj nrffil jr,i..l dji ul-ini.Tl hji r n.uj-rd ainidhiailk ipiu: I'l'A ftl iaib-IJupJc nil aill 

kiL.I'i -JjIjI in 1 1 1 i 1 . L- La nd ah lil: lu I III al-ji I iIh rjj i:r4i-Li ji d Tinami -- kn Li L ; |n_fv. ■: cllin L- J I utf 
pii>a>Ja aiL-n ilm: ijiJlMJ _~i .- 1 1 IjiimiiuiltiI ja Li ij . ILjirnSiTBii IjkajLm jr-l it auoos-Bia 
II.. !ali. 1 L j I lirri ■ .laiijiLil I'll. I aid i '■fd s '-"liClt ir tic ' m vd KiivJian nil SIN* 11 I in NklAai In 
kUliHL. IVau I'll. ■■ ■' ai d Kfi]1 ji^i lv'- . kni Ipekl. ik jI VlIRtfiU al !».’ Ulil Ik- 

■ L . ■ a I 1 ai I. <apj.ii li jL4IJ. -Jtk ppa_judii I ' ■ I il lvj 1 1 i r 1 1 L iiMeid iilnilhiu 1 . |V. |.t.-.:. ib ill i'll 
KA1X 'l*K-?J 1 -ILfii' dill hJL... kriirtiaJ [&>f«M4Vd pr-J£Ta«lS Jlri ekfJrtilllft F4L4» Uul k J - l Ip?. 
npiitrfaH mJ. kw*r.*v KSJJ h> IkL iw kflifta U P* Lowlm I nnm wt .m ik teak 

k-r KftlJ- rrrnliw in lUn n.kn 


ii 
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iPKnujifc-vOil Mutino Kcmifih I'Ijii 

Mir- 1 nrJikh , Ik; hlan^cT I 'inmiL; In- K|idi.rd nnikr n f a." j:.’-tt-|i I ihrrtir ■ n ik: pro^rliTi 
irJ inpin-i: xzt Thac ihcIlkIe ipnilk uhjiui h llic i ariisu ^ainiiiiiv jca>. anJ i r i -n a 1 1 pmnx 
ir. rd*iiUnr ill' lulimal irli.i-lnulJiL jikI mra r>ih i3{urilili it Ilia anm .'ilbiuih liib |*c lt-j ■.« b. 
cnuDqfiii. il iibu mJcimanrt fcc ry.v-J Tut ■ Hotkinlilc b>^:l «T uil |i4liiiui TCKauk ■ uiumiakil 
hi II(L- KmAouJ R-I>vrfi\li I VfUfci, TIip» * dl shall Uk :ydk dwlnfl Aril li ilivJiti ■ ■ iJ -.t i*- lUUMUl 

LMffWI lil'iiSi !£■ OftKI taum. 50Nlffc: tth-Muii a I’d Tilu>/ »Jt p:ltH% n fit I MIT loAfWklff J .m arc 

t»!FnvMT^.i Mm. wi i>i<kT tarM » llv bshf^l^ai jw^mitwiw -nd Ivifwju tmtnari" m 

A yyycnrfi'L .V_. 

A|nll l"i r' i nil ii 


In tao -jlziia' i -|iifi | e : Ly 1 : 1 yi . ■ j !-.1 ■ cnpm cnrrla bLL lun muk hm^iL Ur: Itr 1 lH ■ ^ ■ 1 1 I rf 
I ly.h.Fia. -'lliiP lykafilja lnl ymjljyl N* • y-'|H':i iaJ i|** .*'-1 I' I *'\n r*.|y.*: *••• • ' * • 1 : 1 * * • '• 

iKiliwo wawl wu^Hiui. Tri AmmnAl HNv»>IimI MfluflUac* xjskPih i.TO' 1m '.•►*<1 Inlftc 

nwnnntipf Mrf -Mttiul IV>w lud^F'Ingai* oh -ndl rw tii -JtvdopmBl phut jnP an mr 

mrniag ill:- du I:: akixni aial irr{iLna:iL>ian n+yLy a. L k a . _ rjlh m-l-ni.alaJ IccIrYiLafHj. 

lhiU -oJiaa. raj|:4 idiIk rjrypin. 1 : .pi jooklaria -la.-ii j? an rural hca. :ait :icli- 1 .i!n- 


S.yrr: | r l: ■ la L .J I“. 1 1 iij-J : ri airl.- ihli 11 IK I n | - ji I n I . -I L H’lijn. n [— R-1 ! Y ir "-rill | nt ■ LTiun 
A MiMhi iri'XAIl mimncR n -rji'JiiU I ■ - ’J Lfl Qii 'jmri-il hv.il |li-miIiI. rtliiht i»4k ■inim. 

UJir|-'illlF-i- M.>int ITk-'v i'--cj'lIi illnfl.!. tS’i Kldp pUHIcJ |- tliulh K Gn- ■ '■HU i hi: ' ad Mlf idfti: 
Attnflrtnaipri 


III IK ana .*1 J--lh'ib furl .'IL r.- ill [Ta nJi:n U: Vlnjik \ljrj-Kiii-:l SiTiu: m umii: mi: an 

■ Luiawivc iv-nidi pmiarn i.nisa fu.ni: in Ih: >ln>dical iiJ:inLvofiilTikn: 'Im-njia jail p[ili]La. 

m l II : 1 1 1 ■ ■ 1 1 :ikjnj Ij ■ - 1 1 4. ■ I Lr-if luiw^-mirTl :4 i'JTJkfl- m ■: k: i: I l '-:.j i r- . Ui. ink - <C li.ir. n Cj±> »r- 

ha 1 'i T-l I -i L^raalpjM >.*. i|:il* 

Abilu- hfllM pnvffTItn J|IA>U .<H u»i;KIVH hMlvl % l|..1 [wi.-. Lilirr :t .nJiipv 

Inamtv. '«aras»F ad MrtiiUflkn fcilrtw. A «*WLwLid arkn of apilW ui unciUM ha Ann 

iliiui, nils Inin :j.iIy |r.n .nul--: :]ih:i 1 h i ml k a Icy I.ku xs jar him:: ^nipali 

Kpll I.V-. ( '.,l, j-fVl||,.lj Ir-iallhf. Jhl AI-fli^MIvni 

In I'^sad K: Shi nkmpy Hainnp. inn. .rJ Kirili.-mr.-lL iK CfyMj -.kiJill t* nykrip mt, Xhln- iTi 
ik^vKu'b 1 Jilhic Mi I'.Y-Jilt-” '.>-,J|yh!'ii ■ ■ I Mr/- Irbip: >J- n>.vj .• yfy-jl.r lyL.1 1.4 cv Ibtlyj aygpcnn. 

art- lam pnrLriiP(lL-.j< fur iwpwi ijjhiiv ai-n..y^-al«(y..n)i'iwm«iJ i»y --. hiipt.-. fUm ilhntt in IJh 

■ L_~. . : ■- ir -I r |i-.vtL. irh fuly iiJlItjl Ikca: -nkam nan IK luliifial ml i^lll n.irina Hiicialulh-n 

[T-- ir.fii ■■ n-|i:i:: kakriiLi|y lu aj.no- kan .anplrrij is tknilnp [mLikp: .lainkn -L^ifHcn inkan. 
ll-XiM Gn o-Tlmj.-ij. plarjn ir .ci: rzypunu: liiiloJ cfTivli. |> nauiili ' 1 U; 1'ioal liuud. mI I.Vk. aaU 
|K- C-npr- li T l-iii-n:::- hay v 1 . ! '■ --J iya jlviri 1 lac ml-, p I j a I y ri Ky a: it- nf 4o-i aAMcrajy, a a:k.J ly |- 
nlijncd n 1 1 yh:l> ad 'l/Li*.' . iy 1 1 1 1 ay D I ■ |y ' ■ il aal >J i -y ■ W ■ luvk. Hue L 1 -ti py Tyciiy uc- l>: il a 

li y"-(wj)ud III" 4 ff'j>.fl}T< IISSV pttt pjc j.'.iJ'Jk: pi-J *« yn«hk. jlirtniJIKil In 4c ’f'U f'.-i fJfci.i 
I miL yyfifli n fl hg •tlKylW al (kR-yil^Ire JiJkUhiM FVflilV 1 yl^fl[V''■ : ■ l ’ rwfinn[l 'lw IKS yihgiT 
'iyailTi pail raailn nkapalilf ihg h-;hnnli[)f in ocfiJISM?!-- r*arnn|- KXjaiVy Irairjipj ail ry-’fHl -P 

■ ram '.Ti.ra 1 1 ra: :■ n y 

Spall I'aiHlWTriHHim 4»d 4. V4MP 

AJ'-.n-.-y lfl Lkia itlm l> j- t ajikauJ ini 1 1 ■ | i ■ ’ i ra Ac nDnlh deb iJ ■ ilWUa iDjhiiFj-dca.. failiLiiill , i|f' -. 
u hah .in !■: yntak le>l J ihapi ypalK 'lint vlTidta mt Kill IaliHltd |lrihhi|a h Uw Cuts liati-J. 


it 



ImfrJy-'iK: 1 . * hi I Ul I ■■ n KuvJiT Ji ind I l- 1 . r ilQkrp iil. i a 

.'•mV Cirfp SIMM. inJ EFA. I w mUaw afarita- pjikIl attain* -ll"il~ i Hk U ilIb.-Vj j 

24ilnw. ill Aijjilti ri I • J 1 1 1 1 1 ^ ihM dfiuA* rc*p«i*c nidi^ V mi uni* Hip fit pstflHi&T ul A dpJL l-JI 
li da-j-1 Jump icvjchjcv Lu lira jam 1 1 bai v lh.*i air eh-l«I rvjcJni Tlr iLh nuhl. dl-v uIIp.i _ j|>.il-ilil- 
Lis I'.’.n ■jnliJii.LiJ IrV fjppaaiks aid I nisi a i>I >■ rdultj jpuLir. iilLd iS.'iJ'" aid icJijiliJ bctbuk In 
jJilbM. a tnnacfct Ltan OutfutuiHsr fafc T»Oi ifcidtijlud Jid r* I--IIIJ baled! fci |x*ilr«d« dr-nannal. 
htlMLt.ii h> tkcuifctia* jirJ iuiu.KrulLi . 3-. hlTirt- jit jbn .miIjiuiij Ljj Anclc^i j viable i*u liuLnr^ 
>uwn In jlki" sunirn.' uf h ravu ufl LUittrijiJuu. Tin JrxipuiL Idiip. jthS in | ika i iob Li lp.ni uf 
4 kvj ?<ai>iw* Wall fnfttk j Jinrplzk UflASflUtiC uipil'iiiy Lin mi! |*JIUiiii 4 l 1 trial kii Jad -.ul' r .=n u i~_ u 
ncD as oil >|ii!l lojsmz. 

i JPA. 9 EL, RAIj n -."-iljimurl aid mittr. jI ludmikiEi Ims iimi liil-vJ Ik' vfipulnirur miLibii^ 
4 k -cil al 4 k -aura: iid nanuMina il Fnni hr m aki hefive il rjjjhes vkinz. Vi 1 1 ~ . nv. i.il-iijtIj! ard 
okinue -ir-ls air ■iJ*- _nlul.-. cicjLt ‘-.Lou ntj.il reurn-ay Jrvdiifmail ■: ITi nl-. lu ■. j -i-i-_iijj-J \uM: 
VokI Huf l *ppnluiiCi Vi’-.iniiinL- |Y'JSS>. and j lulivtiili. bn vulunj ■■iI->'jIji icpxalu 

n aijh b jrua-ji lb: amrui :t’ ini c sor*. - j ed jjrnu iLmvnhp ifwnlHm IjIu-j RJd'i niB fiuu in 4 k 
aeum-rn nT m in hiajhx wjj >ials9 aail eunuiL- ard tJediiu n r 4 i ji-al' Lirui.-j ■ til-, audi J-. kiaa 1 . i ■ .1-1141 V 
oil- aid irimilsiora. 


LAl u ij-j Flue atas haai niaib n rzliiinj hz kchriuLtn id h .iilv hjniny A millhzar bC&i? effinl 
ctanmitr iIk pi <m fta I nf Iha lj-jfciik|u: Luhiirali.l n an iikxTjJimalli lua.kt-J ard r-r.nkJ .n j*At. Kim 
^[uiiitTl iil'l S!-JTi lumlind n 'iiiaa-j I'W^ I>k jt»I irtirr -iiklij-. iav a iLrn: n-Uraftid lb I'ln-ianuilal 
uRjidrt»a% nf .ii j.tsi F-nrr m i a-, xi dliuivi: uLan^i lodhivipj. I Iraa'd, ui nrjJi.'t iU -r-ffexalKtul hvT«jfi;- 
■j-.jji.Ii i- itjoii.il la i rvrjj-jj Iho bmklily nf Iko rtonrj-i I'j-j noti>iara h-r-i nn s rj-iitjo -jh.'4 -j -ntiiu bir. 
■JiKaiJU idbj ifT^I-nianiirtj Lohr«iLipiA. *ni iLt'iu 4u urjiurii tar . n^| ■ k ■ tn-^i I cH IIt" 1^0*11*0 lauhni^ii; 

I Vo l : XXl i!Sb \ Vl J 'A-y ard iifirr xiajrr *rplk af that pcaird makjnirwud, die rndTj >1n mail nf llui 
■TiailaH. ivfdimi dranip leoJ-f^lr^hJ. W- hk -:^ITV"I m- hi-J' ran-ih npnn. kki riMi^h •.. 

.uni .Ilka . rr. isrran. raajly iLnniprrg. lignifk^N [wsv^ckv llJ* kaos na.L n fti*i ■»¥ 

defining: whbJi loeknkfaui -.luild he xul lie iwu -nil I’.yu. .vi± ihirxlbt > kr-a.-wri-Jui k- a .- 1. e-. . 

rcnvn.-jl. whik- rr« npiii/pc ..ri - . in4ir*«.w>l dins^. I'w Cbro hi | rA-iin.k-J 

l k LrA.v-.; d'jdv- pnwMi IF-.. ..-li'-vir. m -H hpwvnnhJwlw*. prd pivhmifHry- b^^njirwdipliiin 
pudolstJr. Wflst .Iji.i.fKd. k-H^il .i» lk ^isliiibjl jf^irruj .if jNjt^. u . rrf niar-JiH ir. I he m^CTPilf M 

jrp* In dhjdilinm. tw miuniH mnwfl iw«d«f w ti^mbDu hkwumlflHft u«.r*. tUfmA. 

n«l IJk> Ir^lMKV cl Adfthffl Ilf W.JMT +i<>jNl knillW T.-J< hiwd Ml WJKT 11 tK 

■ikT-n.Lii .voe Pint '>r<kr ol hkfiigr?4jiCT «i ^mr+i rwrnc in .1 Icnp^nk dinpi^ 

■Jcvd",xiJ Jlc 'in- m ftfudiiivu iricskb. -ud -ii iii|-jndnL link ixihwr* bpjf*.#hSyuicfi nb irrc-jtJjruJ in Ik 
IkU -Hd ifw^i iriL-i-jji\ii n dN ..-j^i.|r.| P .,j Mcwt R*l> n- Kt-Jod. er. Mon. ihs 

wdlmkis- Kuh# m frfl pmmtiuL l uttm elfon^ ihitld Hidrc»«- Niifniiodinifl of ovUshI wcvyihm 
• r k»fl tttfhMikr iifj IdlMMtfh Biliirl Ij.f-lmr.- trill rhenfU dlM'jtnt' a aiihmitH,-u all whdl III 
dftKiiw iLkliiijiu ocHlij*. Hid ftv lM- d f'HLH cddrfiyrii 1 ^ ui^Muvi al'iuk i«> Uk bcofvmn 

laelp, I rjjmpiri and >lli .i- n \liaiiinrii _' jiiiI HAj.ira.luis 

li/iLur-t'i'j acvj^mlli ■.flwfc. iUdl JB lliriu 'jifJ_iIjL.ii I«i Vi 'A-V H'A. Hid. Udtrf IoJluI #fMuLa 
4 k I : 7 , !.\i !'i V.vl.lil : .7 end I : 'm UD Ciulf >|rib. arc >j-jh Ct 1 > til 1 ia ricadh lu ikr Lii.-vIliLl aid 
jj d n i- Ua ilain ul Upj Lk aid cflilis rf oiL did bull Llcarup lcilnkp-=-. aid liJns^a-tom eur-i 4 Liu njaj 1 
Jill ifUi-.-jn llij"-j' -.1 J_-ll:r^jj|. >lidk> j: ml LuadiieljJ id cut* I ipilb Cu l' uLjI-j ll j_- uHl.Ip titr^> id 
■j L.ci 1 f i in anil jalirj.' bpaiiad fj-iliLina ic-j-jvu . Minikuii -il luluc -jiirt- iin-l hr -jirjJj_luL.il a 
antic iluIik r-asr- in indu k Jbcky ail ii.1ii= jljjrnr p-jliti't iLj iili-.ijii.-i haitHb 1 1 ■ 4 k 
J 3'. 3‘niiiiTi, .ViiLlimalh . JUuc KjSJ? anal H- ihujkd il dbickifUM Jid I-j*- 1 i icj 1 uhx- vtJ jic-kdEbjtn-: 
■jjj-**.sk-i ret.- uliin tudirufjra k-j>liTjlt:n j L li'.-Ji:h aac 1 04 u i'j-J by !?P.*i 'Xi. 1 -uL Ij-jFii.-Ii'j-. ard lli: 
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tnltTHMi ttV Oil Ml mNw. -h Jpi Tulr.ilii^ !'!»» 

‘•-uiIiTrw' uiJmliEilTii In >uppjrl llii> i ■ n-.iianj. ibc r Ji pracnl frnJiip Lirolrarii, 
fL '.-.-j-.-irrMi. i.l 'nl>.. dii i mm iViii nil jI 

5i« #w r 4 writali *ii led I* tta <rf Wft &K n«*sl A* iwi 4 ?nd m dtaffc® 1 

(fc-.vhfntf? -ilrfi \m h*ai 'V-ctefl ifl mu m . -px ihjIIl rva|>>^ plnriry ur-i njir^r^n. 
^nalanoia'd aul dainp i ha -in'diifTruil mi hntc+il itml in [ur hy I Ku: [iihk a a lu I i .--n Ikiiip 
liui^d nn lL.: iuuc i>T oil npJL- |rnia>il> Axnr ike I r ■-■!! 1 1 ■ visible lopiu: pkiK i.Lifii bi .il.TJii-ii !ij- 
fccoi ai> cTi lii pin.LTtiin Radnc4c|fia u tick ■. a n ji:- have a ■ i irnlurt i nr j j I mi J i = finfirTk-r ml 
icinih ijf uil >|iila In Jcul^nii i L'jLiijd il ?| r II rovu d i jiJ '.-diri'bi'i gdaiL. il n i j i ■■ h> 
cuimikf iJk- Mjiii i rate ifiJ lijuarkiiyo utf ill wdunlofy jrw> 

ithk II l*fc |«vsvii<iij nil pallotin todmftjtfY «nw Kbntiflftd to Cjmniflw md nPer irlHPilwd 

rrtirlv-— ■. rrf ilk: nl prUiiirn onrann iy .ml nuka a _iei lain c a-i^noi |lik'K iKrbal: if lm) i* I he 
rdalh . inp&J nlf cadi Iliac ai^aiaicrJg ai= baaed i-n Ik I'liaicnlu: a rv-asirtiMi A Ihc |itci i iii-ly 
|i'-=-LTiL:il -pil da Li, ii rJi a fiioi-i on die 1 Miniz itf oil ifiilnJ ai JiNli-.h. ■Ijl , -_"- ai Ihe uil pmJudikn aa J 
InaiHKi^iCiigi 3 S ■» xad iJn: inudc tiFliiiUjttfL TIr i'mniiliT jI-»* ijiuiJcidl icpiiK kukrni ki ki l-h ijul 
in Lb.ii tiu-v bill j givuiTMonl aiipKl il itvcri iwju >|iiSb. m tiaiU lij-: h*i ■ |f inpu.1 il |Jp.~i Kill 
ki.il flOTf ■hLfkfMl JI “tie I ilk. I\Ijs\i| k^lfliVfrt uf i-SJl iLvhkikJgY Mti b AkhI in 
Anpmdk A 
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I nw roc no *HI I'oiMinn -pkI 1 Wkmi--.:'. r..- 


■J-- h^wprrh mi I I'amUiis 

-KMcM p" LifilKdl Aid driHl^ iku -4HW- All Ac i’OIMk d'oi ifilk-d Id I'lltal HUfivs /ihi’iw 
■Iii run an ijfr kfcm ihu II.. HflOs I '.i-hI <4unB lipm nrt,aM *b* Hi \t**w nf nil ypjM Imp 
11 an i.ii- iiiiruv ha-. In ,Tp|-r.s-.ir- , ji. I'. ??'■ mm I'ftS, ki ji jri.ul iicnpc nf 1.4 nillsia 

ijlldj fn |Ik i ■ Lars Him is jJiiI.jIe-J |mu;ih Ac ihcEcc nf jiy inx-Bn : Inlilvp ifdU aia.L ibu 
\kri i Ibi a a I'^X ,|, ‘ Irk Ab- IimiJ r- LiM'aiih'aia. Oil | a illjlr >r b alii a fiu Hui and nrH !■: jU i j . * I 
'He (K'ladid ealJUIXlfbi:' 'l'riixjL iKril Z-lb f^all Im-ii j MJtfk: liiijor Lariolaf' Of |r|» hp/ rlfvll jk ik 
wjnaaU i.inlfiM ic.-^iai.j-a fi a\\ p-: -I I a i i r-r. HEJfrll 

like ■ ■ rrrr 11" Lu mu >. of the . il pfljreisi lionuui. aap If cuniibp Ac mV ^idaclhir 

nil 0 aiHJjflal i lii I lti 1 1 hi lit- IilI i' u-hlh kwJ Vi aipj irHJfc Tiliii .il tpilb. fllilr Ik . 1 

wlwifirTp^ IhW in ApfM«A*: A d! o#i jhh*. vxbd K&Jt drill* iku 

?r«a kp jHicnizvi llwmv-^jhf. j [Nonage ■ ■ JiL-frL nywinw iu+H n ifu H 1 * 8 
mponc ui-.'-ri I Ik rnnai kin: aLroos u 1J1 lie pur. j J i i>j cpmn seal r 10.1.11 In a ipilh b [wziaaHi k- 
ipJiii ki dun aid dul nuit kxiul? akujkl be > I ■ d mI irii ■ Lk* fcfiLTI |i «_■ -31 Li ri mi. Si ru.' il b 
1 1 di L lI -■ hal tpilb mil tfiu k clmautaL pquacdip.'aK. i^bjCke. jmI icMivilkri. rnun ai^iNiri 
rcr^w..!, wn js piK.iEuni.riv «nii«iie4 riw iiqw.-i *f ipilM oil Bwmt Bis pi-Ti sirm » a 

OniEtjc ;lnnrr.' ■ I- :■_■ err j r. 4 k IqcJI napirenerJi ire nijnjVi.il al 4 k |v=ltjhi leud ifVnjcci 
-Jrtuniulsms v.ill be rn&Jc b>. Ac 1 xriiux pr-jcrjni n lti a pen jIIei A: plan b jppifYeJ; Jinl eoihke 
k - i e b fDuuini 

lb nik>iy thn pnoNLW-'n In CcmnllH i- kd ilH +ipwa ol Ew lMi kfl iB »>• m* whwh m dBor 

Ti 3 iL'i~Ij rh'-u dr ikrukl be naiLdile y. Ih’ii :'n e lan tr iiccsina lukli » xnpUEil I Iuk to- arc 
aimn-d b>. a «ibj«l.ne e-lirul: vl diei ih l.-alul f.i nAn radeenr Lire .an ur. uT cil -piltd m ib 
■oi> mnriLTial bi^ij-j! ina Jk ui«. I 5 - ID yoja. lljcvcl I ilitoltIi |Jk Ir^ir-i piurky aiiJ ].c.cl 3 Ik 1 
krn^il.l ^Tllk' As. OHIHl #t < lH 4 H‘ 4 »* ■ ■ I'i 1 '* > 1 r- iiw'. ltd ikLJvtol || |hu k^Cfid blMIJIIOlWl 

KAb I . nm in \Lai. I y* u oi ciis^Lkaul, ilk: I ■ 1 1 i rA Xk; pibiilui rcjvtuil il«_ ltcvit ill i!k rnvrrllfic 


l.-rttf 1 r _ i iiaril S 

■ I hr : jji riiili-r- 

■ ' iffdiai; I- jjuI'i jrJ i'ipdifir I Jes 1 pn lm|cxlHTL Slindimr. -i>J SaiL I ■*! _ ■ ltJiisi 

■ ibihaL' r>jul> jnl I ■ij.s.lni l!bim Im^ilba \\, irln jirs. .jkI Sfiil l*pn crJi-m. 

■ kfcjAShrd Sa|H *-■ il S,p 4 im bf > I’kinir^' and Kl^kinj. 

- SvJil In|<ciMT and IMu> Itf I^^Kihfi, 


J |ni|XwDm»B 

j fli Spill S tne i La nor 


n 
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In"--.- 1 : -• i >-.S_Oij ?■ li . ■ H-I T.- J ii P ---I Ly I'Liii 


■ Sh-Jitln: ■ luitmcsuu utl ■ unci. 

■ Kl-J« ■ Ami ihd TvthtitofrP - .lid 

+ ■- ji."l Inpfis jr.ll ^rMvmkrn Sicojvcry 


I nd 1 ^ri+riH: 


*> Sv:uaain and Vi a uti .ii ■ ^.bupjikic 
■ 'i '^■■d IjL-bUI. 

« rmifriE inJ bV>Jir»*v KLflbiiMOi: 

■p 


■ CAi-Vi'ala irij i n tui and Kcu-j* cn . ami 

■ Hifep.- Fllu AipJ Til W f *- 1 
| **r& S I'rirrm. 

* Pncmd 1 h-.fcii jupj SifiJy: 

■■ i^iTk'Ji 1 . b ■ hi-’O aJbr I ii jrl.nTT.aijri_ s . 

■ .U-Siibx r. liamriii aril 1 ■ 1 crt sa i i rjm u l* . aid 

r V*td I taivttv AvKrvirpkcw lid 4 *b 

wink ffjnnins R ft II n tv***. mxw-. ifrjrv Ip m rw#! h vddflM -kAstjJ p^m! mw. 

niii-Ji ft il ill ri ad'iiu. ni u: -is-mil juh n;;- in id -.fill rcu,rk 1 1 .iiJ a: I n a m liw ibbi-irnuiJaifin-. icf 
Ii: Nifopul Hi.v&cridi OiLiiad~i Mjiipl B-anid. Ti« zar.*t ml ike iivpi.iii *T TpJiJ lialnp- Uv*. Uk ‘Maine 
HWftl .'MLffPiPut W I* I V Ml WIIHWl «T Os kAiVl i-IKl WWt Hlhl MflUlUv » r drew I And 
penx i h n ? pnudFa jad pnnuih kr ^nii^ nil ofumaiy -sil apib n Ik on imnMil ml 
:arililL iirj m aja9i 11 T ‘an ■ ahixi I *i . Tu ! niJpv ll ■. ii|' Ip'ti Idpmhny IcVji^i !■■ fuH-iLal: faHil Ir-lup- . ipJ 
*k_ rtfwalc kv In;' vC spill HipaiH n- billkd. He N’-Ainul ' HI SfiU K^ipi Tral IV-.ilili 

pr.Ti kk». ik_ rouarcfc ami ..iiiriui aiii-. -Ain m ■ |db . jpahln. ^ n frk ru^ni ami +k: C larmill:: 

■'xci^nL* lii.- Isbiliv "s j: rtinp.il upcialin xii ruialcuiLT k Lkr \t\.fc-i. 

.Vidha n&tmwntol'm tfa Mpniu IkianS iluil nih ppNic poosplpp of and (uni.-^r.iii n ftt 
devi-rr-n-niaiiar prr.--:^ a '. Jrc rrtdlud nl jib ti Gu toj-c+tcl-i- iJht- in|iElaa:c =4 lem _T--lij- mi 

mii-'fnuJlL lEliluliTO n liiklair ■■. 1 1 1 ■ -« i- 1 1 ■ -;il -|n1 Jhl I" -3i:LUj.a: lit uulkrn -.-I i^iuiil 

ft -fllXrril^ l'0*rd v.wfm-JiKfl U.p 4i vjfliW. jjl Jn KL^. bl.aikl fffiWU* u p#l Uw PIT1 flf 

kriO'jaiii hth LnoulaJp: jvkJ tz^iitjc-. 





Ill 


-krapv— 1^1 1 1 1 1 1 Kri i n ri 1-! ^ oj-j: h mil I gcliff-lii.;.;. I'Lin 


\-m\\}. * gr«l 4 h! >i| wrfc im !■ 0 to auIfei -piS pptl s^mh in jinw wrMtf 

ruidi in vi inprirt.il irkknunlup nf ak-ni Liilng m rn I ^ii ud -aIlhi .■.iktu Lin hv t£._a in 
mnin.'s Ukzi Eiioraia: jnipinin (lie ij Lilly uil will _j1j JiiiLiJ'b fir hjikln.i lira nhiM 
■.■n*JL-.lriF ink Mllj-m. m6 >Jc> cl.f'i*: f-'lLltofi fWVyiti>*i P>Kks iyrfkmn- 4 top* fcf yi ill rind 

UlflBflH? MM 
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Ipprndii ■ 1 L . AwifiipiJi inj I I bt-t-t I m IhL ri4niii-ft kTiiiiiAigy lirw 

SB'll I refcVEMlOP 


111111111 Kalllr1 

IJcCt i|*-'P »r ¥ttlii*l#jS ll"as *xJmto£} ditl-j I -.<ih> C4 iMh IIhiUii ptflitfifUTfcN lai IpJipjii fjtffcrtt 
ivroriiuls k- nurrhi -a-JLifciu-. aril iiiii r jh. utkiT* in rh-. r-il pn hinn m i r-sn-paftai h n ^iun h n.l^iv 
b: J-n itjprTJiJt b£ 3-d vanned rndkhii aril »4 etii £jt jiiijij ■. a-*z I arm rrcrnbcrv ¥uL raaarek in 
vcxd jtft pea E* muni: in |R*odii| «l iplb- {u Lkn «j i I i ui: nn i^Aia jkI | dl^kt id j ji- Lo 
prfc.lhw ilpj I Ik- Of iIk4k* iifJ U-L+fr.'k-gic V iYifs: im mrf ihlri il>J 

Lmrrulgc fi purimnung I Mr fine. 

Ijnp-irfajirr’ ' 'm-*!-. xlr.-zh , hctaurg GO ml HI pc f- - t 4 .«l i:;klaU ai naim ii.-ji-ji-'rLxziii aul i - L e _■ I 
bibliiui -im j!lnln.oJ Eu 'Inrun oust" tlnr aim ui icvjII flvri tuiifiak Lit mm. pcwr 
p-f yMMP^vW mSfTW13P-:<. M# pi.*kfTn H tH iPiflJCi. Mu ■* •! nun ar-l NKhM. 
likiJifY tig .fW M^vim vwrim Imvii Anton pnltiifRi «n ttpiiiMni]' nduw dl ^iF* 1 * l ^ l*« «**l 
Liar nin: e-poMYC Icckm hi ay-hated ubliHJi C'ijAfn'JbLl .T'JWl A-i.'-'i 

('L-rri.nl l>r« d»|mnil SIMuy Sc ml kxp.I |m^cLb- ok Ku^h luJortulrt fcy 4 k Cmul 1 ilua 4 indie 
I 'iiij-i Iklifi «m Up.- M fitijctl li<1iiL* eft 4 k riifriil rf f r|i^ t liil iiij ik Kp'h* Ml Fi-KiPi.il 
Ijii^Ib- rtn. gpr p rt.i^iar, t | Lm iav.ih.Ai AilLJir^ aa.l .nah.MBf daLi r-r. ruKkin rank ij-enliii* 
:l— Llh nf lew wuiL -Jhi-JJ: ud mailer pf pal Aip jipI nuan i fl 1 IcixLnl aid i-J irJihuv paiiia 
h kid ir.'-i pfc&sp-nc -jsh ambai to -jkuPjc A iK-amJ pejctfl Nr La j| Liz inraJ N al’jniii.-'a m 
WH iwrll'Hii^t. IKlJrfU ah* M l riitibUc up Ac Htrbttrt n-k-JtmJiif if UDEUAkI ujiipft #ipJ 

mpr.n.iag lun. ii.' In rcikku ih_ p-. -i .ai La I hir irr.ir -'i ikr.l [hh.J iv irr. jdigainf IN mpui id ovw ajn: 
m i itxkxY Lhn iidub .LricbpiiJi ■ 1 1 n ■ k 1_ k Kir iiniloni di^html ip-aians Jii iilinair^ 

ui: lPJiH K.-L". 

Ka-*v#k# i+ tim umJyr»w- w ^^nnfh U» hunan Iklm n^. ftKcwic# u rfi m* iMd Nim^ip»p inJ 

Vi jI_-pj 3'-. Maraci.rTJt kdiaNiKiu. induin| I L E .lniii- ''lari I S»^i b k inlVmjSait ;.-p I *. ik ■ *1 JU%| 
ud \ Fuffij Snvkxv I^TSc'i. A vqunak: pvjod is Ik-jij - j a L" 4 k [ irri'j-sil'. cf Minii 

udn lie ■ 'l-A » Kniukd Ciiarix h"iuin Ll> an -=> I i ■ ■ I e Ik luiun lnLni r ■j-.iJiiI«i!p n k cil S Ji^Tn- 

iiLiit. n t uni- |-Mr£%h. 

In a-iul i-z-n. I-VRaI > ia m j trial, nv. 1 zrapcialr. z rcKX-J | r mtjti ■ tpiJI. cack» bn/ ji SzlttjIy ini >lcku>Jh 
4i:iMLiir ml hnal ~n K-vzauk icuk ii Imui I j - 1 . i> aid i zaacI ■yltamiHii. Tlrer |i ~:p.iir> iir.lu-i: 

h Shp i Iptntka r.vaQma&m I'to gj i i inWAX vtdofe CiniM «■ hnJ|* iqwt «if itohift ml #h 

\-^m\ Plbto Cbopmdv* IVwfTJm. crkizki K A-j|Mi!ig iN> uu nf p piriaH. LKjt^ in pJi«ng 

Effesar&niY hUUtAD i‘- al%i ipwiidE^ a %ai:|uJ:Ai: m-^arz± pni^ian n Jli Ikf blaJf Jii I'oJo'jl 
raaiilriK il^A.iieli San-iTh pupsli tir.-in-J: dL'ickrpKaC -cf a aurnc lianxn IjlIhh bi*|pjriaHiv. 
L-uimialKni '.4 lIk UAliikaikl ■■rirzncK- uT i<4plaP.nV tl>aiv--- idalbikalPJii >jI i-.i.-Jiipu' I juS inD.< 
PM' Jlfl -rt-nmiry PPd* * ^r^ipari^fi nf jph rann t oirtlJ. ii.ia M«M1 m*U md 

i'cnaJz hkiicrJj A. XLtik liiud iluh b uiiLtaiv %-r lurjn peril nm ino. - . rt uci/jlirul ■.• ■Juitj. 
ud iT-a'riinc u£1y 

IK Manipjiun Sm*m ItoA JBnn muul a niua|i>- F»rjse| in rm-iij iwn-m Mm VI 


3 t 
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liikizE^fihiv Oil FoIIlCicii IL--i.m:lIi jti1 I lV’ji.^ii ■ Mian 


til i»tff"l 111 lAUlufi fWJ IIV mg Mi kib«MlifrtJl “ fftefcuf "Hi L'K' >l\ HidfUTi ii«1 

: *-«im .'alutal I - m lL XbraxuTaJC ■ 1 1 Ivturi .ni I m nimmil 1 1 3 rjn tis lor I Illik-i-n: i ^kxt «n-. ‘ 
n OacEnhai L y">'i 

Tc-tliii+'C. V*> ar- >. DdvUmkI! IT l ui^jJ. if kwl uE>>«ialpn jiJ PtilbMd i-umira "n uv* 
[vriiiTiir.i .ytJ i£iad -al.i>. n if bjaiu, a ■iiaivli.-jii utiiiig. n Lrvr-u. Lul hLi Ik . xil ihla ^ ruqtaiYJl 
:1 inrn.r-. \m m tuuIl jhicjli-iral nacjpek ih r^Li-jn L: Jaornn; Ike inarar*.; iu^iiutijiIi kvr j-_-a 
Himh.iB >jfnilni m llv jlIm ml ltj oi' iuiDial Taibby iK^iib atJ lELhK'kipiis >j-ii j> ih|i 
-Mnwj^p.'C't'i ifpi-J hM yiwwl k- .Mi-nirr-., ti,n iiftiv fi pPA-*Jfif immvj Tnuug tfi^i ban* 

‘•fcirKikJtf i.r.rr >rt.aTua,^ " !.W*k>iul ww ||W.ua|gsi*i Ikn.Lifwruv 

:l ifia'Xiiul 3T- 1 nm- ji Ltj i n jii ptilx.-J- S>ii real -I im: Tinea ■-- frr -iiiy Icifana ■- d il ■cniLir-.n ihc 
frarnpt; flttMi n laliai'. jnl aLilsro ice o-'kiii !«> be |* nun liilua n Tift - LVtralpjrta 

K«.|ukf.J KvBfiir' h ('’«« .-hrnvi- 

■ I lainru lEdajuikiiic- I'rr a iiiaruii.il va arU 

* IK mfv-.lMl JH- fialF^makilr^ 

■ Inpacia ill* la ~.jm z iLqi A»a anl ikill •.Kikilji.i 

fc |r-.nrai,ra l i|aia |.f iwI-hpi-: «sr»- [KrfrrriMWu i^uiPg 

■ I :jsi paimurcE n ■ hijJ'oaiil acnjzm- 

* VLhmh' c^ui/bipmniI «.ijhkv hi ■Iir^-.i ><i emr purf tm met 

Ri faun i m i 

■ h-an-^iuL T‘. F . cl JL, I . fltt 5 

* KMlrtfcjii.A M.aA. i9W. 


:i? 
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InkraijcnL.- v Oil FV-I 1 1 1 1 >■■•<•1 RcvjitcIi .a: J l'cschinloijiy I 1 1 1 n 


■ JTTJiwr frunlrti md I Jfjgi. liupTrimi. ^*n«rinnnil SpH|W«il»H 

Ih-w.npHi'ii i«r IVUm-lr.^ Hiep LhatallOf 1 . jf_j ih.lnjL-> Ik d. > .!■ pi ai" I ulliAfltt iMillum tiiJ 
irp.'np. dtvjait. hifJ uqriipfaifl I Of Ikilr* lanjfcrtktL Jftd a-JlIfilW LC> ddOU fcnl aifiji*.- oil 

riHvtargtJi FWillP rnfhhi«. 4&H£M ?r»l iiyiiwikijp*. >i pr-MM ar.l ika.xi Ja rtir,,-. k -j . 1 1 a.-. 

mnikH* c.-nnil syibaiv 11*01 mrdm.'E - pi Jape v hj.ii luc i jj i 


Laiptfljii.v ■. ASJiofE ml Aid j». i'j jibli^H x: napmAihk: ior SiJ"ij rJ -ail rr-.nfc.ki in jr«l . ' !*' J ■ -jI naucal 
I%b pnil-jclun 3i llir UK. Iirp. iIjiJ nm iiMiiaira cuAih: Ii> k. nu(: rr iixu-iixjIi dj^n* viilcis. 
Lli.airtp iww tnhuri <MI*?1p.*v .Vw.<i.fiw] urfi flh- l» At c.itt-irU& JinfQ? Of fw lIIUjOk fltikkn 
l?5 Of fcr.fl I wv Shi |. j- '.,- -. Pif^lHi. ifn!^ ftrJft Ift-tl HUfhll iVfiVyt i'U-. 

UnniP^l PHd»n-:a| t.*.invHirfi| ar.l ononaj .Lma?i uc .Lb.r.-.l.ir,«jl pTfrnt+cfl aiccfcarj.ai , Li nap., 
arc! HtrmElir^. I'aikim nf Ik* ppdir«.* ^'Jaii >J> ai^-.il av^lam ik*-irn- jail Lie eGfcvlhe apihe-Jim iiT 
inpi' Lil irapcvlien Ic-ehri-ikjry I La >. l- I hi.: pcIcrJial Li ifc.1 re I p 4uti il lailuLi Kin:: ikcv ■ :-:_*jj . uLkile 
inpv l*lI Ital. Jdx-Lli-ni muRjir liai: die alilil' k Ufa ill '• kib vide llkS ju tlill -nui. /■.■.YTL'kii' 
L'.-d-j-.J L XM. 


riMJffll [ Hwt ffl H il 4 1* HP llw VIVMQk -kOUj IWWVi l* <Jl* **** iwlu** 

F»F=*«B 

■ 5uu.a*<jl ’TA^aitiy tfiftlfij miuurtf Aid pipjliirv 

a- kkl -ha-j.il inruri itlix rrt" iil'kmrt: [i |i_ 

■ GMTQil ->i ■ I . IU-k-iL pp.l nn. 

S Wofe j.-«Till. 

* ! liBiua fackn ;-.--rai-dnalkiFi fix >j|IbIit: la; ill *■ ipcirlhiro. xid 

a S.vcrrrJ Y|rthlc i Hfd fora | *illn| 1 *"i fe M m * tfnw 

aim ^mira-rntui a uaibltip na damn: lr- nfPtar-rc pipcthci anJ vjpkrrled Lit; \Iitk I £ ra id iIbiH 
lti i CT-Ikil* l l |idric /hTlIV. 

ITr« ;i|ll.x «€ I'n-ilik S4ki>. r. .....Ji-,i.ry >>ri >iw4jr4>cil lMlLr« of pf»«hiw .-Hm^iurhnJ 

impkflhii [■fi i ■■*»■. 'A hath n.v.u llriEjg.li ilk: p [&.I ik: ikall^J ‘ ■ rr .*j : p t-i ' uu huTi ikr. ; Lif-i.il lh rkjbtl 
;r*r -.hir aril rTm-nixt: pficbn: 'Aall ilikkiii>H 

TIk I-RVe Nlhml Rtk Koori h ^Qi.i|uiiiq m Ik Vj j'.-.-j i . 

l-in i ?/i ■ i i.n Li I Klvz-jilH iiiJ 3A*\ d Lit Pi u pJC j SHI 3 1 1 1 h« L'nO li.Iif|.* i lull d I l leri Thilri "ill 
pf- i r »' Mpw w-ohe iKkv ir« Aiinolor n oi*r H- irijf" - . ■! x<>^k wohxk for huk 

■LJulhr. air I bcalkia ib pipa:lirk> n.blai pnijotx tti rk'ia like mli—.aL a-.w.irri.ir iif Ihc id^AdivixisA 
it I r-n ■ -I cm mz al xinKHn pmicmm tcchn-r+r-pi 


Tviiiitlijff 'uh:ii'.v I in iujHLiJ: Adii’binjl |nijc-.*b pLnmJ Irr \D.E-- i rt.3 liJ-: ILl J erd p ti tnJ uf 
inpMH’J tytlrrti l>«i U^tLlilp Aid ii»HiIP an rfpjra aldlLu- M-ahx f4ill>.Xtl> did yip.lm. fyiWM, ilrJ 
dn^VrpflTKfK if fch Jif.mJ bVrtu*li> ID *Ahn 4 d«p u -jfci '^fJIlPB. 

Sr pruai Icdiankiay ctaU bi Jdad fie ilnu t-sn ir im oadrif ithlii bi led k- pa.-J *prpdne Iadova 
hiplni ‘■jiltI pac' 1 cm ikbod pcacni onuk-n riJ hK Liar-liklinal aim- ccmKtH llm ■ .-S -nixl 
|r|_- " Lzpjj'k nf dclodLai.i iir-t* I'l j ■ ■ ■ nxifa Jndifuv 
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lal^r.igyihiy OH full Jii 1 * Ryttc-irJi .itlI I'e. I ir.- 11m 


Wiy-Jlr-r.! HftwA FKW ilfWj 

■ ilaqi iajLt jLi.-n jiii'J n-|Kj.iirri iitl i^quir n-loK 

■ IT-, role tflphui- ifi A»p >wr lnhifcT- 

■ InsfvitMi UikiMjwa Jn IIjM^k- ins 

i inpriri _-i Lai ifcluirfl i» -i-ti-. Itt ■■ IT-Ji-sr: pipc&na 

- n >. '!■+. 5#Wf- fftUJM I H ■'u\! h MTW 

■ Vi i.| | Lnii'/I IcdniiLVW* ft* ■ k--.i ' m-jIj 'Iffo-jTiun 

s In^c^in UarKta dbrji.aina pipe bra: vi^JaariA 
a ■arth. ■> fr. r.i i f i trKlarc iIvnuKri 

RrftfWti; 

a |Vr>«B(.» ...BiNii.. Jiar ..iliilwBVi ^19. MMfiUMPPPtCIH^-W ■■m 1 - -a SflfMTftll t?. 

ms. 

a l\roc-roJ ^inaidrjj Jia-n -Ain I «n-J I in*, S^aihcr |J 3W? 

a V-Jl*.* -VIvpMy IliJU. I-W-J 
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Irav nrj.ni-.y t lit I 1 - -llinkwi I- ■ ■■■■ iil- jjiH j I'hn 


r«*nr -|J l^flnr liaieji, |^ [ us-H>ii..Mi.ih W T n c. J r t J S r .|l JTtcwiIiui 

i i4ritrtnMi® Ilia- iPitvi.<>i>js tm bi^hjdn ik« >%.'■< i^f i^i >«l -orriW* CkiIiti ad pty*UH 

lI^uk iid fcr ta Jits iP^jtaxi-m *tp J ppdvm v- iM«>n awl ■■) 

1‘^icanc i-'jjan.li induLa iL-iiii- .wl n^ki-siuis hi picvtrJ ni irlEvd I. ilui> xn v.dl u 
nt-Tilir li n tot I ■■ ■, Iced- Lk 1 11 b Ln Lrc ipdb.ic ft Ira h ire uocm. 

In»j-ntithr A -r.riilk-ril miita -I «ill fai* ucdr.fi l- kuM.ii> ill Ik- L-Lstalal MKm. 

■'fiprn-:nufc ;• Jin-. iif lk. v.diJTi. nf nil ili^kTgdl n ihta |» birl tmr axd ui^i irarnl. r Sunp; lank 
IlJ-j j-: ud Iblurs- □ iK-J hi Ikb t dure .\r n . lti piljIzi prt>ri iJ^pflk iKeu al licilibn liicakd firtka 
■iLad. 

■"iij.i. 1 - url ard l-.-k.il in pfhdua f 3 1 1 li I vn ■ na-nJlial m Hkur m aril 171 1 h Vih naol 4 'iiLtti ■ La i g rr 
jni lk: ^iTsalr,-: appli-is-iin id* inpnniul rapcali-M-. usdra-kgr hj'.e h: [uuilol in iclu panwaJ 
Fji'.'ij-:- kfuc lirv :■:■_■ 3 1 . vblt aqni'.tiJ kdi ddrElin nslaip kmc ibe iklili I u dt-nlif'i kib wide 

tty Mi Vlfij PHill I ^V«",>l «t| 

I 'urrw |h(<n 4 nfnvMi Mmvc •SsMi |iian pij^lfv r» 4 » 4 l wi(p |imin-l w.rt h« k^n.hf*, m ih« ?ikj 
■ nwr lk: p-ac-i^c ■: I tJp.A bl \ -iruJ. I ' 1 11 -L Uunj|-«|Mrpird pcT-j : ji u in pgpa i a: Li: I nsvamilL -il' 
'■ kim k kni. al lie ‘liu-uu dcrirni" n uil bdoku 

Ih: flf iV'^ 1* .v-rda.-ing ra>epn;h rai it: a ha ra.: a I lailu.^ .-rf' f-f- In. ■■ WieuL.1 

npoiifli pula VilrxJi Irx'.id Lknuib lb: pipelb: (aid 'mat pp'l iin = "sea Indcpd lii ildnl 
■jmvak-n aid nous; pjicfaE v-all ik-akiRSA 

flit I J B .\\ '-i 11 1 iffu I Hii \ljaaB«JT«jn I j^rraiiry 1 % paniairjlnp m sk: * 4 rab^ic i m iimni rial 
KcuarJi aril Ikn ELipnurc fonjod 1 SJ-JilJi'i bn- ^inbulirr.; a I'uJl-n-jL ul laeilibr iridi pipdiiiA cp ba 
Cvid'r bekn 31 dLariJn b 11 Jn hi bvailiuh.' aid biffin e noaralia rncdiudii Tn 11L d-J.L--.lkn ud 

kHMIflh il PfpvlPv- A KlBRCNl ffir«| ir^vhr^ to fufl-taaik M^HMm «t' 4 hi -lllWIMfttiH «r 

fM-M «T ^. 3 vfpi.fi 


I n Ifi U< imir Kn Kim lxJ Pv> lIiv i&dii-jaJ fin ^h.iIi-~i iKPmi>jnb|£ jad s|dl iMl-.Imt. 

'■ hUiill RADH dJxinnK tk iOk ><f kbiiM OIW il likiliT^ qlilb. ai d jpr>k-uJU’L3 .'id 

-.TrjT.n. Lrai.ai 


S!*i pin, sa Ldbiibiy nets L> deled Lk: alma EinsMn ciadir^ ^linii kn kJ hi pail p^fdhEc faiuLi 
l-iJjiirt '^aflUi prj'-" ‘jSil ii.-i.Lv. I p.iiiTil mmilH. but Ir* hrj.-iiririal VinM ffiMIDltcn 1 1 a ,J \ "UfLBri 

pip' -^fiark -'I n ; > Jk-,*. IItai auadL iL-. ab^ini> 


tVamriu; Ui.Iik-I.lt 5 .-v caa "k ivIilj-J hi bu^JI ppHius cfTsiliids -psilii"il pj ^ ■ -J ■.’ ■ ■pii" faiuih Ike 

pi^lrip.- »'! CUilMIMi ik fT. lilts- h...hr'ktf 1 i'kX* k f^iVNs IE> to Jl^IK'I- iTd kX4A<fl H 

■ill funilive iJvilm uri 
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lrt.^^iiCVOII MJmhWi a ft, CM Ji .Irf.»] l\yliluki<A FIjji 


JJliiltm.iI I , a _ h ai i li K- h it- ,\rr ul 

* Facilih ZT-zfclimi jmJ s?ill iidL-Itjn ■ ! ■Ilita 

■ 5U VW- Cut a m krft tftt La u JcIpJSpti 

■ Wmrtc ki. -Jfkdnn Jii kubn 

HtltrcnTW 

+ l‘LPi.--ri> :rfTvmrijalkiP rli . Jhn ± I HJi.lfS fcpknrfoz li I'/A 

■ “i-.i m. r ,vJ> br-zn I+^jiiL l r JW 


411 
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lifc:i;aiwih:y Oil 'FoIIiCkhi IIo-cjilIi an-3 Tc-jlainkt-r. FLa 


fcidpfi'ir i Li lU H M«hbhhimH k i xIhe 

DwripiiJi L | I ■■■ lirnLir>, »lih atlj matron 1 1 1 r 1 *i 1 ar»l u^rrui iiyvi.Jii- 

gJzuErui k vnpnns ludnlKH ji its ji J n [Krii rivers, joi rLxii irjjj-ftay- il ii:lub W 4 h 
tj> ualion h -Iltii iotIki am! Ac * rand. null iu hi id tv csfjal and -j'lktpjc j> 5-1 a l-ac-. ad 

r.-ikPr bhituI in 1 lw §lk 1 ix mirth fjttim -jpiI pitartf ijtiums Ji J]»d rfrtuta pus.* >! 

wtwsroh nw wv ifafci nd& m>J ftc mpwi urf ■#■ 1 ^ 1.41 mJ«q ppu m mH m dw &r> <:l 

-ieiei-ii-n -qi :-. -rt la-rlt bir pi.-Ei.rAay- aiara-.ejhjii i^lhrli 

Iii|'ei(hikv. y.Ul rui« ppilb liun Van'll a-. ■.v-'j-vd bv a nr, « /j ea - 1 vl a I cd. Mb a f: ■ipujI'i iuJi js i 
ettltaiCm ‘Ji pp p jrdaiji liritinrtiiiji iu> ualri .aid IWufYiflYfl ■iiJ r iJivr ai .iH. h in ita'ercilnl fGfl 

jua* PPfi llw ?n»c-a%h^a m prn*.. &» - 31 tTMSy JP^tnh. ■ f. iuv..» .u|h.:j *u rtvw 


a urrrr.1 Ik’iLltfirunl Miluv Sii^briul r: 1 1 > t- ■■ Sue hoar ilj:l n hi- area nno: ■ ‘1 1 A ’> hnuah 
■ : In m lt I - ci Lkc Glubal IkniincHii S' Mliii i;iCtS:- ■ i > I J i = dnadi^nnl ML.o.Iimik: iTjiI Dhfabr ad 
llttftHUM HWvffti {ECTCJ. Ulfl pOHlA.* WCVltu pk ^Itllh. pM^HulUlti M ail K-tttfKi, rf 100 fftlLf*-. 
and. iiM huri rd-TvJ 1 m,- I hi I Tiatl I lurd dav-u-^a Ike I Irlfcnriial pn-jiirl i a pm iiic aosiraiy In 
■ft J hi n II 1 itumi HflMS per-*.- iLi Iti. .-.i|Li-il h for unlviHuJy up Lv:rr.' aai! ili-p jyn. 1 vm - jJ pi-, Ik a 
ji J idu itavig^iivi aifitniJLim on ji clalmaic ckul. T&rwj tau fxx I n el< cd be fA^rijd lui-jah 
w* ol DvpHuhni Sun uftrnv to pnwkh ck-: trust: 41 an r** £•*»*' -mi d™ WtiVj- tfiJ i 

nlultflA kw-tt*! V ITS if p«iv Sisfe m u p. arglwififfc* wt nwtaA in Mnafiwfli I3ay i* 

maidaial hy i A s .\ ‘.*1 ■ MJker aajfuo- iixluk.- ubc; Ill'S ud hi I.tCv- I'rr luab-usmri p-.--.eh-n mb ;J 
jaJ> -I i ■ - r j 1 1 

Vh pf-mt- if -niiiul iui.!iveF^M ind wpm h-^M M v Ihv Ap^kfWTMri of nNplmfi l^kiwi 

l.-efui Stv-Izvia ^Sll S i lii J-^i-l mnw\ on dhc h-niks 11 pLvniex; .nil isnikuiiHi -j:j UM^iim 
pirtioibbi ib u«i:4ul kx. Ikeae snlah nckds a uia it jlrrlj fc« ilium Lkc ra jiitb-t uf liukun 
•jT (.k L-iIijI ilum .111 i'lhJ upi-vnir^; AilBnja |pjuI>. 1b -ftdl r- jlann hj Pail uT ■ i ■ 1 1 ■ i_ e I >lnru. Thr- 

h«pn »n W -ifri hjh- wndKHt N MWM> mk) tw Owl <*mi ip wipcnlK-n «ia n^Hliy 

i'npm-.Tf ro* 4 jnch k fKing; ^i.kuul m^Lq- ijw 4 l/'A ‘Jf> K. firral 4 ink IV..|rjnr firnijh a pirjjul In 
ds-irn. inxJrfL aid cr. jiu.'dr a Slt.S rn he SL I Somt k-r huLk Bkiphnar^l jr.J VTS- 

■plilLtin. .IdJilktlxl iaor:t |>jju!ka Ac S-iuil ISk-dpr pepdl b ibt' jtJij *c-i “ Mi Inm Uk- 

W. I ' \ MHi7et.li pie^iiN. Tfeb initcel b^LtpCfHiH- -h^4IMjx 1I«J iimm M4 le-d Iiiil Ijp-u bJ|.v 

to** Jaahar*. nvAigpiin lOpAiNlA.. I^v-^d ujf) ngnli.-ari nmhal anl wwi ¥J?m 
■In ck-pncrii. Im die ii/vdiTairad i»i" ji xJ' aivxaJ Sl'IlM I>ji Sn irauLeu hLa'.. 

Jft Ac iiw ui •■dF'.IM-JNB uUujcrtCfi, an dt^ IUb fell iihattl to ik J - /«v * u /AiV-JSn riyAapMUulC 
k-ijkuihii IfflN In u^fen ride ax^aiwan aril r^urcc. jE.^nai Im^hiie I hi. .In cbpnun -rf a aNp 
tiisi Eir-iLl anl v. jI_t«j a> amnifi iiu-l-. kv.-c alrcaih’ kmi 


Twbnhici Adiannr Kn«i«iiami TH= LL-i.di^nuil uT ii. 4 . . r- ‘-.-■-rii-Jil m-.'-Lkie hi-J 1 od> npj-l I".- 
•AfiiPiK-J 'TJn r-.\i iiftjfd'KPPi udi>'k>fv .-■Jvprp.e in Am- h \* v.-ll k> Oh 4ei...|if»n^ii aNJ %.n4ni «d in 
nWfPkftl pr-J fcK*UJ¥ nmroafAi It'n n#b <rf- mtfnMpn 

-afuhlriu ihco: Slfl-^s oil be ialeiralcd v iit hih -linhorJ aril tsacl rall'u ey-lcru ki pnidiu: 
■iXiIibltJ irJifirulkir ^lunrvi ad JKok-n-riiJji^ [-iillu olTit!* Iuluk II 1 * ekitn jiI an! kalix^ 
eif Aakrulcd. I il iiu'idl^i.c ViMeiv (i\DSSl C>j-i PMCtUiVs niiiukiivi.iL 


+2 
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Hiijii ri-il tJ.-war.-ft Kuik 

* J:*LVfck'|'!iTu.TJ rl jufcranadi hl'j.K io-lj-n ■: -jji-ir tin/ira arm! JHkM.v:i-ii 

* bk-jiiiicift tf ares »di vrs 

■ .-y^jud Alii min] Sunnliamr Si :■ I m> 

+ ■.■irrfrJi.P^F.k. Ujdi.ma^ SSar^jur-Jn 1 >SJ 

* Ihanxi iMiir iHil LHIT 5 IS. bikI jUXIS 

"» £hvi l^-jgi 

|s-u ..|d|..| ■:*>£■: Tito tottfrakhtf aid n«.hJ<.-- iK- i-vd-ifiTrtin .tvJ 4 sita| al ijfikvi 

Til hx-Ht. iLsinra lc nuke L'aack mire ruai-lxal I:- dxuajE ar.l km*. Ike ■. hi spill iier earciBX iris- -fie 

ad. 


Irppmflprc .AJiwitih ik|h NiV luL. .-.id tuf$* ai% hig^ih -unugpfihb Ip Haniji ifcra wiMmi md 

muwfir^p. luLn tn^i> ar= Lumlli ..-. .x la blc vihcL exi liiuficzilh mljx Lkr id ink l : «f 

«XJMpk. Ifct J.-J.fc.- lipj| lubr fetlp n hcH| MfBtfHl I br HNariRfl US. pWb. hp.Ip QPA ffl- 

whis fW H^P I* lan. a^«top|duE Ml fcbp .LaiH. hi i nl in.S-.Li 4 -. M*» 4 *up A&AjiwI rddPh pM 
■Jr* c I pjnerit i- imld li- vctlIy Lhc*c jfftKickci and orialiuk iiJu rraiir:>i k- inkhv LnLn id Iujvc 
I’ ii-J .1 arfMIr.' 

I j r r ■ 1 1 i:k-.% 1 i.rirviil the 1 nvl liman! e-rnpkleJ an rr: laiuvc -luh rt i/nLei Je-icn 

ulciiulJvn r- iijitiili>J •_■«, i H'A 'W. Tin nekiJkJ Uk Neiniul ‘uaikin if ^ichc glads jiJ ,i\ 
*il.^r,Lin . vaJieni r. Ivy | krUri I ii£ir**.ni£ I '.rjv.rja1.41 !H« iw-n -jhiIi-- (Vmi I he huh N iU. I *-.< X ■ 
JniiL-kdl ptticy under tHVl W. Fnlm-m ikveiii.li 1* pr.iw.dni ai SU-.-.a-eiu.vedi Imniiic rt" 
1 -jiTn- Ly.. ,J kidt n-kiJt'- ll •. Lta di^niMil "J mi jj* iiffil . ir|«j"u 1 nude I I11 |r e»J i-J ikarjjyv li* liml-j.iv. 
nil a "T Ln.ls.-L of #K '.r.an.jrrj l i.a.ei».i nf Shj*. - u hick ad.i-un%a h-rifc Hmuecinl , .ri.-Jysi- jr.l 
'A _l-in ■ I'e-url m iLueiv av a L die I lane. I ji k- n S ivjJ \lisji IlLaerei .nl Ae'-dr-pn-rJif > 'uikr 

■ 1 ■ I • 1 1 b iipvJlI L-'lhp "f laal-ci doipiri m itwIiij ^PjiTemp. lira II «. lTIhiI? nc ilvi |m>»aaJin ■" 
ul liu ■■'JT«j-is jri I likijvyvurc SvUnn - 'A had k ikA^nod -hi jvniak: a -jail ruli-ik.i c^idiihiy Ire 

jdnplr: Uidraacli. 

I rtlWiiC® ‘.l* 1 PIP.+ hiiWiSiTifc llfi .*/•¥■ filMf «T MtWMd ri«».kh C» f- ■ . I p. 1 1 r^ ; Vfftca MpJ Miv 
-darui.ic. and _■ aku: 11 .< mlcmalni: Jc^qn-. ■ r-rmmuJ siimi -rl alina: v : J-xiin. will jdba-'bc luriLi iw.l 
f Ikv xrs nku^ical 

l!--i|l. nl l-.flh '.J-r J 

* to.-auai rr .ik to ckpnal 

* TnlMg Hi cLdlliljiH -rl^ ^Unklfu«iW 

ttll'fiin LIMK 


ILdn. M_ I3ML 

I'dk-i hjimiiiiiiir^ C'aqi , IW 

WMHxtiBmmdkCnntSl I 
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InkMEfnp'ih) Mliiinn K^wawli rndT^sttrimij I'bn 


*raL Rm'HHtt rUrfffUa&IRAlNUtGKi AtfB MaMAGIMEJII 

l >riT- i Mi lu Vlni" f’T fm lii mm lbn iu ^ ini Knuii i w 

Dfifllpltal «f I KlNdOR- H. n ■■ 1 1. 1-J'r-- 1 ea l MM* 01 Ih OcuokfllMl of «W||lllHlJM,il ’}’!» Ill 

M Hj .1 u-iiial gpmulc ill. 4mm. -ii m.fe i^iidh. arJ laeilJalz CLb Vjn-rr-iJ-.ni i brine anlhaciKY plaariiu,! 
aril mpmu: L Itevd c-pmm I iuujIv c u hi i tic Jei zLipnirrt jiJ n j ra I ion rl ita.1 a hxi =■- Ttetlci, 
h-wmaH ip/ ir£rngalpj%. nunnii •■T-lsna. and ■/ pci I v^lrrai LjiIi ivd In ml ipiD lapuH - 1 kki b . 

. J ia*Mvia fe« hotmi? nfwnwwfl » rwhi ^»fT«.<i +.<kkm. inJ l&pry ruk tttfw 
n/>plK erf dwviHH h ? i^ilkaii vfcjltagv fof PsafviKMn dun rtf j» mapir ypin ptotI Aelita pp*i 
i^^rk :.-.iirizjl xaiJ apenJic-na i r-: ■ l • - c i - rl inKirnaliar. mi4 he fmnidexl n Ik pK-per MUfjotec aril 
hemal k Qati I iUfc: iJi j m iwa ■ IXiinru S i^fx.-rfi Syilrru I j SiS* • utn rim pJr Ihv ralirrulkn Lu ■■ip.rprl 
l"di j-.’ianra ji.h iilaniif; jpJ napTw; wlitflio. In ixldilPSL |j£i« p m kftfi LuCaraili b ifcr ui luII 
*taKrwinigri t» wT ef II w Rptil >.>:*iniviKy Thu rtfwte (ssMctw <H4^i?h»d •• #h ifw rth vtf iwv 

[UfiL ncii ih-i ir^a arJ the hyt limn a it |t.r-i-mJ ,'i.t 'm.Y ■■■ MipM 

L it rB.nl I hvdr-pr&fnl julin: Smifurl aihaajj- lu vc bean made in 4 k pul five lean, irdulni Jk 
i>_“b 1» »r i r LTi if >|wdit ^alalwKa- uefcama nTinutpjmi in r=-|px»v: r^'uitc*- Uhl -i; jImIiIp.--. nudde Eu 

pfijlM f|nl T4.M. ■.•:*! i srri Huvihl juddrra k> Hf* ihaM v umira and ctoPiift cftoM. ip*] 

p.^rjftih.d vtirniu&ti -.i.-.-Mfr- #35.1 ir-l rtbr fiappm *ptnu fw iNirpr»tt*:fi ^pJ dHpUy cf 
dpr-rJiae on rr-nreJiti Jala i 4 iv I y the I rwaJ i r-n np rerp«in-i_ nzBiicrcd, ar>l appmpnjii.’ itjl i Arrurrl 
fiiinb. IIlcttz ■jjnpiTirnla !u>c km ji.j.'iak-J bk tcaal :viT|ikli. I J Ia> h- £n tor duana eaBalbicn.y 
tlinuii iraJ i pi 4 !'■ >.■. 1.SCG and '■■'O.'l.S hj« r K'lalh Jcidi^psd Ik Sfdl llaiaina. ^Lvercbc aril 
HjdftpCBM ?JlHia (SfttARlSk ah Pik^falul I^VlM >3l OHM, MpI Ifrlf^ IK O^W ‘^Jaid B- 

•-"•-"J I iiaiiivj 1 1 ■ i ■ i r a I slurjuuiaiui ■if it-. Vhah:^ \-j3a.y - Ik|kM Vlnn I InpSi;. Six&jti 

I’iLMC I Vi :Ci j air ki-'iinaril pirl ilrf-lay sil -pH n jji.'i f i.n. rJ inkinTJiiim IIia: lira rain n ■■■.> l-a i-. 
air lioiiy cnr-IrrizrkL h> am -mrLTi ,i.»jn ji_- and niu-h ! .. aril r : 'jnkriun^ kalnr and itlirMTiTi lu 
lahraus-i.- •i-.tjIp'pjI uj n -i-1 

FfcftFvi+tfgr Adfci*ct Kri‘.|-**»*i.i| a r.»;H m iHpc*:>i°iP£ cd ifdl rwpwtMi 

nam-foiKai The 1 1 _-: i k?.d n Ebc kiJ.-jinuil pfTKLWL i-. siTp? >.?rr.« .mi inpmdiag ikv eblakuu< aril 
rmkb In uppnl Ik Jail raip -cf iatilciiLiu planiiy and rz^K-mc fixhlini:-. aril akfBiIni Grac 
turprai’b ■x-irr t a aih xa_=d upai 'i4ai- aril dilifi-uJ nldirnTx ^JdhIivu. 11k aul n lu b< r x 
qran llW c* ritJJk Uki Ifk>p> |4' ll «. JmJ. Itlliifi-R.- flk rli-LM fdirVAC iNiiffldlPL-tL Aid vi«.--.nl dp. 
iPl.pmalhir m Ji H f iM awl IN enhan.^ and. w a ab rari^ d^Kvai-naL-r^. hu .Ira* ru| riKkj.1 

the liner irlii tik: ^nindiw In ihe Finder lam neb -y^un*. 'isili jjIr-VTali-earv xpLxk llur krn-ihli_rks 
hu= La 1 1 rj 1 1 1 IzoJtaiJL id aclmal n rrla. arrnm ha llui ulJilv mcr Ibis aril fnn Uhl - refea -JjLa fir xv: 

ii >-iiF!llabJi Nani fcauii^ iJm^rariH 

Kriulrrd Kcvn^'b- F«<«J> .\J-l-hpk 

■ . ii. l ..ji.>.-iJ IMS idri zkprriiM 

■ im^ibnrft^s^ iNr«(rdnniffnffraiis 

■ .VLiai.^d ua nEafivK aid piaalalin 
RcTircm-va: 

a I irfthleri I d al IWk 
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hler.iM.eTii.'a Oil F-dlulinn H Lr-gj.jp.: 1 1 ical T-j-Jm-.'-h'i; 1 . FI.hi 


SaB 3rdsrt*rfi niil IHic! 8jT LYrikilm 

lchHm|Fiin *i l i rrh mingy: l%iv -udunligy .rj pvvnfi ss its iL-.elipnuii anl -lerifisjlmn nf mm nrd 
ir.wi.iv +■» pn-lw ih« ihp-wwI r* ■‘Hi «piK iJw “A..jihsTn|‘ isp^ilin^. .npprwdkiv diflJ wrcu L 
■li-n- lusm and. rJ)-. i ■ l; | ill" - |ii !■ al ■■•! jnri lb: rudlirg ii ilk: phydul properties ■:! lit: *41 ri 

■liiL'iLir b-TTi iirrmerf i ll ire ide-. irk.'tir-iielrx'u lc- provnL uinalc hpul iLau and. verii n rdc I ■■d[-n 

Ira |-..njn. i - l-YulkTfi| ilk na_|.- - iii-i nmv-WMili ltd lb? «*wfc*nnj (if sfaljpal «J. «wJ Hv TOultnl 
invsual property in criscd 1 e 'tic m r-h i I l-tJ i i n .mi ikpLivnurt ■ 1 1 appii-prute ud jlupuk: spill 
L3Fjirimarjrt3. ll n di; in r-isi.nl hi: dci rir-pne H-k isvaiuiKnli ar.l tnnlbcun.'y plans fin spill 
rc-(fc:rr- j jid hn iLii ii.i pi-kilLil ijn iniin trail i‘V.ii i sy. i 8 .n yi ...t a kick 

C nrrrrrl DrnAirnii ill M.iliis I'il spill Injdiri. inotkh ams huffcly achm-rsil .and :apiik le" a.^irauli 
li-Lij.lni.' -p J I rrsi'.LiTrOil irdn ivxiii i d ic-rd i±j ku 3-cvnal Jill*. lule-J ar.l ■ lul-lJ mdcLin: n u: 
■Alikin iiricnnknl uL'nii ar.l lit: aiaiTki.'ul -uiiir In wa itun, would i»luarn: inJ n ■. ■- 
_| i p-l i - a li.--ii-. Eljmcvcr. Lhc*c jnr ajitaJ!;. lanrui li> lb: .itTilr.i aid ipulki nf likd ni:l:-:n'l-iii.al aid 
ikK3BiiiriB|tiiv: iifiii iala . m.-lL.a |n-likiu m Lh: Lad-. i • F :ul-liri: Jala :n qsill sir-: _aiJ rain mini In 
pcm kJesii hi -:bcn'iiiHi zn-J inciilc ihidl'I ts vabliiriJ ani line iira n-a 4 k motldk 

Mii'i md:L- jil- ji aiLVk J_i pioddLiijj uil spall bdLa* mi and pJirsul piupulan NiinJ ivil HdSim.ii 
lui e lixn mile is. Arpt4 fi'.L 1 von n rdiiiip lktie me-ikia. aid \ -ili iir fJi: rie-uls j l'.j ii - 4 isl >|>j| 
hJiH-i pn jid -||i pn^pci'lm dais. el Mined m LIf: Llirakri aid LIf; field. !i iuJliIi-.il 'j j f j-iv < 1 1 aid 
kJU'-m rirtddb iiH- km uuriihiuJ nk -'jih».*ij.' ifrdcb V-lidi |ir.ili.l jid p jrlrvdb istfbv afjsll 
iik vaiierl a? il sLaku TIksc iu: ibuJiIi -it hiUH: Jiisii hc - -iiiii.tI oJ lYiiiiu>:^. kuv&. 

T-n lH'ihK> V'luihv }!»i i«si ssi.il: TijqnJis ^ TiisJeb AltuhcUli rcpsociC a JiJU-dcvirk^vJ Ci.iJiH.tiv 1 
SLilh-Mly iri.iMiF.nLil iLliiF.iiF.-iLv hftuaHY il Uta liMv. Ht nc-.l UdlftdO|y lA'MiX ii llU 

■ ua n4l Iv IiiJ-.bh lIhsl rF-'dilv n ill SL^aatn yt' I'.-ol-iurF: ■ 1 1 mi: >JaU f.;a. n Lin.su I Lvdil whI lilt- la I 

•.um^liftlk li-'nl saii idlUtfU. aid Uhnii nd aflcIbK iCftvW Wifcili i^lMla:. rid '- ill'.ura >JaU 

b«r du .jrpw uf ik pi««kk .-Hlft^jtli Hc-kh- bin: kwi lubd u-rfi ^K<dlk Am a- -Mitrc4i n ihj f»-w. m 

•JL'i-cbprKiK PTlVIIN £mtv ID Mlbltih i ftlly riK|.i A-d riKikJlIV arid L*vtfV*lHSI y^lNilV u rfl 
uplaNi^4A irgi* lid ■■ inlkauw pfiftrok l-'n^Xk-i^ no«iljy p#JkMd by HGAA f« midil utipul 

mi-kh s* ,d s ■■■ hi dll? Jcvvlifwi Ii Ptmin uih imI k«u cid urffnedv Nit mi^i ht 
firkai |n j rrffqKvtvun-c tUilviK .v-rr^ring ir^ita p.x.niii-n. j*\± .:.*npa^r«i .lala .l.ifuui Imm 
Lahc-nliRy ctulu, Juki -Jidrav in spe:ifir ti^unpiiral .t.jv ani pa-a v-ill lt-: -in ». i i.ii SlnLIv ■ l.sifcl 
dir- L: dife u J^jpl #1? hi ii.a^ru.l oil pni^crlj^ dmi( l.k ipll In IwJli and piljw Iwy 
[unirJm. I he ■ i r I y arciv 'HiIkti I'mianuaTibl ruiurrh and. mdcl del'd i^i fieri are rca^ia rod. is h 
ps»idifia lat Ir.-’i-p-rst .mi ihl- mi nf ban V- nl prrsheb. 1 1 im d 1 Spce^k C'lraMiy < 'ih - I Sl'i: *| aid 
ikirEliM.’ l!3n>p.in aril beta v sir I'rr -J i ll ltu e I hcadi lypm 

>! i ! j iiif-r-1 h!i varrh K*rus Sri j-. - 

* I 'nif« I LS-a. Hs.de I ■ i Aid • ti i _ K.^>si 

* IbhiLirr iTV»kl iLar.iha-* i||ru-Ji7lbn 
f !>.k.Ll iL-. cLiprruil 4br bail, -sib 

■ ndib le/i.si |.ut_mdnv ad bjMI dala 
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inhT.ir.rii. ;■ < lil K-4Iibtti ki.--i.i-ali .nil Irilirv-ln^-i I'Liri 


RtfHVttC' 

■ l^tJ 

■ ms 

■ hlMlU.fltl- TO 
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IrU'nwrvy j.iil MliEfcyn IkunrA md IVe'Ir'd.-ge I'lan 


rijiiiiiiF Mid Ulvb1i.il-.-, h ■. J I 

Idvvrripli in uf T-ciH I n ii I pv : "Tim Lrdanikjjje m Juutoat hi the drvckrpncal cf nil fiill inanLitero Jill 
■)«np4*r-a'ii*ci *mV In Irani pJ-ennkJ m .III ip|| ■u-p'n-: Ji»d tvokipk Ihiir Inae.lul;.. Aid 

rSde-flkfirTVit'iifi in p ’iwukrtnr -Mims. pnP Jirpg field under Ike Cwil Liinni 1 ^ 

ITe-pjn.dne'ti f« He-ipcst'e: EnretM IT-Dgrirnd-VkMl 

fapirlnew i l&alh . r.:-- | " -fi- 1 . raqnirfe : 1 J I pe-M’m.1 he wctaui^l ii lip nam/iiii ll iLh-liirw: .ml 

i- Jni'jl m-mun^ni nil ■fill n^prfl'u ll jl«* npgfuinp ih-i; pramd he phL i> dindple dip. 
kn>M|v.|h ijt" ofijnurt >Ve >.rmrn.-*.in.! derng ft <pill Mil k ihfcv werpo T.rfi ollwr ’pill rvepnneei 
|M li.inanl- .'a n*rin ipli* jil- iiiJili|iuiI nrnlLil i- -Llbiai “I I- 1 linn I., ji ami 'Liil-i <:ii- |n l, li.ii.n. 1 ui-u 
IbiL I n:. 1 . : in 7 an- .. lull - "; llm pniieztaiah in a man-lalr of I ' ■' 1 jiiJ Sit S jI>:iui 1 '.■n, eil'ji-y 
llm ^'ii;il jl t ■ .ji:I .'I - l 1 lje-n 1 1 1 r. bus:l Sjninj anj 1 1 a a 1 1 . ■" ] kuh [miiiii: a Lsaklhdiar n^a of 

kiikfiry. nipinwirg .xid enplwanj Ik' kneetlwtie- m# praSn«my " whAjot 

Ciiirml >1 1 1 iis lit: :-J 1 1 1 1 ■ ■; . a I ■■ luit" fllii Ii: i.pn.! dcnfiipnol lixTiir -ml iijualiaiul 
;■ j:l_: ituLalbin :f d Fpll i: ■ | :. H I ■ fan n. Mill ilalM". ai !.:■ mnmil ^ult:m. "In- bataK-lh' ■■ j I 

up* .rutiled 1^" pen in* d*eu (nfwn .ri <rf i.inpaieiviwmnii xpirsni. aiimljim ft rth*r "iMpm 
rvi.™n r thhI npvijpiMrt. ■* lih -anJny nippm inn ihft US. Cop'd irfjprJ. ■■ihiiIjkt ■kpeinpiKn k 
peeijdint pi NLnaeabhU'C^ M> lime Aotderri}. ItajM .VJtM Unkmity. aid JJsw I 'irk: Minliiie 
.'i. alien". 01 I'irl Sdimlti 1 1 !.■■ ■. s r :i 1 1 L 1 1 liieu en dceiiYipni La.li.al ■:■: ' 1 1 run ll and eiiilanl 
iLaiKii-maiiii.' Jirrau lame: - |i 1 11- h j ii 1 1 ; . I ; Sic • i*j." limS I- iLe zlinim Ilia mrldndjil-:u' .ml 
la.li"nkim t: enpK-rl III: "an iraal mpiHE aiea rT .Ti a .T - j 1 1 -inn n Lre i ui.ji 'll: I'kl-i' In ilalc, 

mn syrum lie in vjnwi-t »uga tf 'kvei.pn lti - ih. Mulh-.lgviiiv .Vl'PiiiiJ touoi-tdu Sting 
lUAiUMMull SniMh SM.VI l-S'i Oil] dk RdklMn IlKtkK erllii.pj'-r. CoiHht Old kVdUIMII KkiltW 
I i- T : J L"J : I h! . a le - ■ UraJ-n V. ii'i In ■Jtlei'niii. ii 'll- n^tinul 3 1 rrij la ki ■■ e_n Lee 'J j I ' J bin I : nil I :b'- 
ae.iLalini a-"'. m -I. i III- IM I" 1 1 a - - ii_lil ~_ihi_. Ilia illiI Hr 1 1 1 1 ■■ _: 1 1 : li-LI eea :nt> anj ■ - a 1 1: 
tlun^ic the art mf lh= JWJ 

In hriiliv.il .kjjTHkv tai ■ It I 3lHUlIfcT'htt£d blUnig unj Pfllfcfcsa e- ali.in'i liave 

Ii i: in : J m eimnaikl .cnl ainlml .L-n Kit-ii-l i - ■ lei im| i ipiii □ a -|i a - ill - pul aits Ilia luauiaa. 
hndee . • . . nirn* ill: mpnac 3-.li" i:..- cullncd m L-c Ama '. Viilm <-ik'i I'l l-- I’lot: i- i need In -i» - . -L-|i 
p I lining jnd pjlajlim pmfron |Hs wiP ■ripm.'e pirf e’.'jlaal.. neariiiflin ft %>ilk *f 
Slilnli— aiiuta IK J -^'nj ubdi edi l’;‘ li lifpj ^.pai'Jii. a-ibil and HTVUhs uuuni'at ajieln-e-’ Old 
H i. "nraliHii "J " 1 1 n. el i>:p tl de." ek'pn.Tl -I .J S ' C-.:- eni .anl Hill almJlaln . i.'n-li liul cars -': 
ikaapim-inatiiaa ll j Ir.vlu lied: Has dree^ipml |nnee-r- '*■ . ’ m-l. ll. ir. - ;;l_; «.:ilali- ii and leklau al lira 
i.yi-anl m inlir"., ae.ilnr ,n .-in, anil pin iatna ^rimh ■■■r-lvA.jl rainii ; . : 

KlipUIi id Kewil lIi Fikuii .de-la 

* LMeldfe II- I bind CYdUlP 1 111 -Mi 'iiiiulii"- 

lirffrf fcr+e 


-IT 


■f Tlane-.r?. d pi I1t)5 
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■s:Ili jlvik;. ' 'll l‘ jiiili.' jtL-.L-.rJi jm! l-j-lr ' li' j;. I'Ijii 


hr^m.d III dill iri£ SiKti 

DtttflfflMl llbl HClHi+t'jn UM irp.lipjf fli*M «fi dH «Ktt CfrHJAfd dll Jpj "J ■fill 

lI.«'I|> '-i’i |ln 4 ld k-’il. tnJ -rtfcli. -iiJ &l ik<vk|<ivif "I ■"•n>u<r|: ■irlMPin.’ih- .ikI fMtmJWfa 
■ jjii^ipi. rri |» jmttfr [..J^JJii. i *1 cV?nMJi rfiMKM* 

hprtw Hi! i- j iv.-Y.rd.-ii- -Jir-u/arjc I Li -vr i-, in di _3 1 is p rrih nude nil hdLik: fire ml ^p.i-j.n 
vj^ht iiii^ily, ar«l ■ L-aiii.i trim ikamal iivposun. in p’iivilir, frajm: nprn pnjal a mjsr concern 
L'ratan : k li L{ i i-j-eiraipj:- suit a- dr-pj^anl prJkalir*. b aiLu hinir .< .id li anna Elba! k n .i*i- jrz-ur. 
liiUdJji line Iij.-jiiK art iP.tJ.-J Li' U&- viImuiI iLhil-is uf -•vnMiia mlI vp-iariim! al ki, ll ' j 
linilaruiLd iL'^sr-ildil* "i lie i.!n-£uaK Cwsdiutn ji J Jki iii|vuc 114KIVIK13 1 u siIa^iijiiJ Uk 

kv-lhMiJ- ^iiUi- tf-wtanip pwtiKl To 4 tm. (kjn Ki«-\ib«* iw kM«^h<rm L-pikm^bjicil mho-due 
«n pnnrjJi tsmpnfetBPn-i- fuii?nc*? fir u\->ri«r iwj.ih ir.i <yd*y m.vr j rwi? nf ipll wnAtinw 

, •■-■- 1 IL..- LH.'^V i+H 

I 11 -rcni l>*i 1 >-i|irii 111 'M _ii u> : I he tropic nf v. 1 rt cr hcahh and ■ 3 1 - i ■ ivji .-aldn.a-.ol in j m _f k -I ► ■ pi 
iriuvni hi \lifi! ' b 5 wun uf 1 WJ. Tin *! Liu I iliixar-J jbn LinJiaAil x riu^h' nrf jL_ "a m-Jcir-Lil 
UKO!i Od Sf-ill IfcaponK J icd Ih aril Safdh l : Lxi- iiaiu idaitifiaJ Ikiilli anJ is-jjc-. j -■■ 1 v n I ltJ 

M-% id s|dl infuiH' 11 Lida lu dfriHijfj irJi>nrjli:>n nil pCCihob fci Uw lc^pjnir |0'nnii Ibcr* 
Lk#e r 4 f>:cu li«-o pratiQ rapo iftr.£ft<UK 4 ul rcatiiKh M^ri KkWLlkO. Tfce&j Lftdtakri: 

■ Ftue-cdiro. lir epdl nlr x-.-cr-irr.jil jni cLgja-Mreariim 

■ Ciiftail IkTfI ■jnliiiiKJib lit iiK-icrin nj kiiuiL 1 

* E/tlHTPnd onfipwlKfl nf IiuJi and n^vlu-Al -^P d? .iris 

■ | |pjfJ:Iii_-- Im dfiSflri I mi rj 1 uU n 1 .id JliiiuI r^pwiu 1 j ■ ■■: -■■ 1 1 li i :■• 

* 3 |wnKf ind iijpi^ci rin rdmuul h*-^» r>.- p-w-.l hr pill 1^1*% 

'■r a pii^> '. t-iio: ' uihly 1v.1cu.ul Ike camiri liunm .v\.\ rL.vck|ud. ruux-ii t&eJk i=cmbp rri llu 
iri|i j.jlk-m ic'-jrciL nil crpn>ir= i ablilim. mpihi naunt ibea I iTA kx> cxxvmsd ihc 'k.v.di :4 
I'-.il-.-il ji-. iiiI-j -J -iu in ipiD .kxiif i j>J jsjI’i.'liJ lb. - kallh anJ saltls bi|iiutHU uT afLQicc 

[iviniJi''' Xdi jikv S-ienivi-jnrd . VlU ib 1 s u I iuctJ. b irnLal in Lit: ibuLikn jiiJ -J ~ n j I leipivui: 
IhL .id - y| -.1 -J &*.■ y Al. Si V di ivrii • -lsi ^ 1 i.\l a . ireJ ^dnvafui imviHi ^ik <&\} rivH^imll 
pnd inonnanns pniKfcoci'. dirajkl iiindvdueA -wd ilw p«44m«i>’ itmR}nfi»« nmurirMiik'n 
urti -sdHiKAVil ripple irpiljifTMTkVKrii dcLikiViJ m rs-.<kd Rtiaany h kitnng »p-J 
atk.|ua^v -Ji.iul jJsn he a-Jii-Airi t ^tdemire a-iilli r-ivj kbmlnv laut hiraJIv, nlMirniici -rn 
Imcicriy. ibc ■ xlily j&a-^a ramL pnvuJkiita m:-nriisiii pa 1 ui h 111J inlninabiiiiL aui -pcnoiul 
pclzclara dir-nkl Ik Lamplcd 1 rli - a •Kfipzberait.’c Jalalvc Jsr a ; tc-r- iirriL 1 pill napm^ 

I ■: 1 L( 1 1 r li I HjvxitlIi Kotxn Vri as 

+ T>3 H I icri i^ui^ u I *, hr dk.u rf-m •< 

■ LlwllJ- aril laFrl 1 ! piikKi 4 a xni taiiHihiiy 

* Ik-? Ilk bM uMy 

Kertrew^; 

■ Scicmr and ?*i «hi“i u-i^ub. Cn^ . I 'X-'.'-i 

* IblWby. M 


JK 
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i. ■■ i. ■■ ■: III I',.' IMI.. - -\yjr.l. -r.l I I 1 . It. 


SHU. « HJI VIT.HMK V3 KE*. .™ n.EAH T 


Ikun^im *F UvhiHkw . | i r- 1 ■_! -- a i i.>- jh i -j •uL-ft lype rf idL-niOl du.Titi.il ttMBGMBHHft: v-I.kIi 

>■! •'■Kwr iMi.rr-i*.'^l w fin iK il cm ii *nill dtoffais ipi-> fit miw ^um 

EAowkpiKit Mti iKM«rj A^tiwl rtftani in vrn-irT^vn^yi ■:>! tiw 

dumLtfi -tuiuilvi^ dcvdrfini vlsu; aril .ihmli Ttpli.viiin niihal-'i. l> ■ i ml ut|jij-m.rj aril 
■IelIt nr Lite ikVafuliv-n ad rnpod nf Ac diaiicik aid dapcnc-J nil a I Ik aMuutcri. An iripirLrii 
■L^rpi JcbviLY n Lkxr ikri : fcqnnfl uf an D&rmiitn hie ut Llipud pidud dlxtAUiai. 
4 ft Ik: at "T fmjucJuu, arid cltu.li 

lHpr«T4i^r Uitfwurtfl an* an inpBriirf tod b mpiH utMi t. b erne-pi w jvnxnt -ill Jtwr 

r^liiiy P --mMllii.. rwira (UK* J t*iflll nif. mir* Jfm L W wilflik. HMtHyi Itwt* WJtfffll* 
jmlil'v III- ir.-Jilkiial ikupenic-Ti nui Ike uaks -i.i rm xi a taadaifT I.-- pr.-iEri gRitd 1 mpacl lr- lb. 
|it4crlcJ idmuuc Irina liuuili iFj.ii uc u |c:-i^rjA-J ai ijikjii Area '■rrlirviaii.v I -Ian- hi niu.li 
La a I ivy •sn ■■amuril-- iln|*.iiarJ ii-l in -is US. Lr j I Ussy jit is Idem a- 1 .! I JAunsn-a. ■■ rili islinuTUib sn 
dnptfinU IniHlJjiT- to iriiMAv 4rci lII'.i.Ii* cili? jiJ luJnli mm r muiUi' dUctH. . i iJ MrtK 4 n 
gmnl a c-iJ.fi ?r*«. erf dwr m m Mlw ?i*jf farm dbpnrik rwniii & mpN 4 kn to ! '.fi ro^fficU^ 


( nrrriL Slaiui id l>mlc-p*i%-nl: Sru: lie I V V> '■ 'll I 'ArJ -fill riic den : L i pucri :4 dbpcEarri 
iLihnilo^ kis al a ambl !*al ■'kud'i pace Mm J^imaLacni- !kivc lh.ua db cb|xil 

I" jfjiurinrrf Eotajdiai '.patkiihrlY I Lrr. ■ ■niii.nl i'juJi v< i Lk a 14 r?M C Eftm MISISl. aid n-din U y 
ll^niiLilirl:. E^Udfft !i - jJ 1 1 1 1 : i l jm. nil pfWftdHSi >id* k kf rdbr.-d ,nid JkU to led ■) h 

jrnffl prrftfl hJxi jca ibc UA «\T Fm. AFH.' '. ni Sewn- lie*; rtf i »r>4 iHTto* AtoJfTwhik Mdjpf 
pnfncn'h Kavu h«n -fii.-i m id rltfi nuinM jp Ihtf Nsnrwal ■: ‘rtrlpipifc.7 Pl*i FhnJaelA K4to*iV .nl a 
' fcLirual : ■■lEriu.TTr.c.a-iic- iLt-Ju-. iLricbfed by the i 'cm I >. uii and Si; i.Vl A dinerhaaik jcap4icab;-n 
■.'sZluIjLui bi j»i* luii *ici cbfnl l"i N-- '.W anJ aiil a xa.il ii>i die ^-FI-AHji iJwsmii ii^piil 

■iatoai in ■mnuri. Ji-iici 1 - nl I *.vl ik-I lyi is i fil I* 1 1 ■.tj'Ip tu I Q*al -alIK ■ lKJ ft h u I ioliilIi Ll* !■: d rv Jj.il 
M rUii'rJv r^liiPjiA dr.] ^lilUg N'>>Jm K.. 4 pUIKv Lh hrfa 'Iht ».«*f iifJMIT* 


I F-i'tmJii-Fi. id v a rw# ft asi-u-iiiAl «ir .■r , .*;nr^ pni^ranY re l'. lei uz-hip i-. rcafircil rn rtiVic apfii>.tf i-r-n 
piruiharsc ani. midk ill- Lrku-'k arel clTn^ih jxu.- nl' Ik i *. ru: In rJ ricji I huu isuih uiD JwItIt-.- 
K.ixpiiu: ii iki pai aiL-. In aJibirn. ji 'Icl^icii pniiraan 4 kuU l*c siiaiilakciJ lr- ocrapdr -spa Jinul 
■ad H.->.lm.al *laki m j*Lh_ and 'afjlaLv Ik 1 ik^iudi- lULtF-ck: liai ik iii doshkn ilfipit i *■ 


Hi/iiinuJ Ki-HirLli I'win Sitis 


■ l.i-jipmurl XY.lix-li'i". lolifi: and alaalkr 
+ ItaptfMfK ibJjdi.jy.- 


HlIltlikcv 


+ M-. et a| . |W^> 

« 1^4: Ik. H_. ud E i:iaaLi4-srp.M, 1!W. 
+ IW 


4 ^ 
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hfa'r&tPQ' ‘-til fk--«ar.h iryTIgdirK'N". I'fon 


JVi iiifti kuriiiaj; 

EhKTi|CNn siF IWh.id.ir* i'jp ;-k'.-i ha IcjI itj L+i * n-jkiila friz tadimifjzv jikJ :.m:nni iu^uiciJ Iji 
imiie inJ Mfibn e-z-ndiulun ■rf 11L spiEr sir. lie tijUj mJ jLibv ahiozlaia. ll zruka-ici J^dipant :f 
upirpreuiL audi ji fur roUtvil hura* ir»J imiem dci i:a xii J_ uT a kiim bJir lutr ■.■■'rJairma kill lli>: 
li a ikli-n r- ie>Jli ■* li.-.li Hij i 1 1 - 1 . >i: cii he _I 1 l-i.Ii' dh ijnlud. ad llie irapje" i*T Lb: uc -z 4 iiit.il lulnuLK 
in lir a'rr-emicnl, iieiu-Jiri! billi Ii.iuji hzjllli aril i^aiLyiejl -e-.-ibii-u.aini- 

In pd iriaiui : fa irfu Kerrinp a Ike mpl [ci-mbin^ IzeknkjLC frr reirjiun; laiue anunru ill 11Q fnm lliz 
■ li faze v 4 llu t. jUi jn uu:-nniziEil -ki iiy mni art I e_i Lx - 1 n Jl cn abii he an izITrz li* r trail u-d 

ill ii 1 1 1 p a I i i l; ‘■pJU nb I aril .nil n eiia-Ja araa .* vViti i lvi' L Tijsk'i u u 

C urrrnl I If *.i Ii-jimr.i Siilun: I he onzc^i. eir-il hati.; iei|upnurl In: id jiil* Ii amnp were 

ik~i dr-pe-d prir-r r i s Ike F.\^! :C\ \ .\l .!";+■./ npifc, Iftriig the pari see vuxi, m cdoanvi led and eyj fcia I i-r-n 
effort ira* iniLr. r .wr. hi jrv.arrmnl I N end I - .n aa in | .aid prhal.: ndaplrv hi .le»i.n>.T.ika I he 

Iczlirninay aril Jroraura iu trier! n eitn.-. aitJ ■. I \ 0.1 1 cnia i^mlkiul lanilliin-j aJ u ■ Tie ovp«Jwrveil 
ci n tkie lad -;ll" \--m Ii-iibiILiiJ ii .Viiptil IM 3 , ti.t- -lu-ej-.ilul ia ilemn-rxennE opcrxtMiJ re.vjh al*. aril 
li-vian.rlirrj ftt ari-gitAjlrir r# be u-junied air and -Aa!. r mrJamrulkin Sippiirlrip re.-a-.sr eh indudLal 
lahiraliri anJ a1ar.~4e.1L -lihli-e- ill tie d I Ljerr.-en e>. arid e 1 n Lai 1 1 reii i m Lick sm a ImeiiTi rif ni lyjie aiil 
lhi- 1 -.re-iv lie in|iad ill nl mnbilleeili-r-n ani Ik ciiliti of anii.e rnkiznc; .uttU llulikpe at 
cinbiiiraliTn m:riir air ei pi prior u a*. iL~i clc-peel .r: ie.di.il Sei i.tjJ ■mote p inn end dupciiipfi 
mead* lave h-e-rr iL~i eF'p.d e-'direiruih kr* z al-.ii kvn made lr- firc-c z-. h La r I h it-tt ileeiyn*. v. 1 1 h j r. ltj I 
ibiLiu nz j j. er-rrmneblh jieaiLaHc. 3 Eiirr-zi;cr pniHcrTifl dill rzrrjen Vi rih bum ikiiaMilv lin rrukapL 
lum- aral »c uii-Lu|inp ab ly nf fire-ri>i<nnl Niin^ n lieu fruKu Hm L iLa: 

I 1 .*: ill’, hcrrihg a iko- kebr imiiuh cifuibod Frr oil -pilh ira \* ellaril- 1 IA Monddac-ln idT I iRiL-iaru 
I amenity! ard rn ilry Lard uiiir eidain eaiuliirn*. 

I M-h-.ilirr. Ui an.T- km 1-aiiifcrd in ski, Nhtjih h» rezkiied rhe rpjakiraJ iiT^leai.TJeiirn waje., aail 
m hbxna ir/eiirpiraleil im ,\m L'mirigienev llarr llu: Luiiaiikiay ha*, a hr.ail mge ■H’lilTakinc, eroaLal, 

ir-J irispd^fpniLaiKn^ 

I irt-re-. *. ltiI brairii ears r-eiry iln ■. iitciJ hi tiz er-mnereul -b— lie -aH k=n heiepirene .■■!> arue-J nalcnaU In 
iirftrw.v hfk’Hf' dif^ljh' mA 'Mndlnf. i dfert? -Mmild Iash on .i imiffisnl frr 

iixidie ikst lieaifn- ar«l exerunf xig an-J scpp.rliir hanh-er iralulrr el'lirrl-. ipccillzalh keep raj. ti Tikil 
thee frz-rai-lanl htHrm are nrrdi'iJ Tiliiei u ill iterate in LrealJ -oea iLaze- 

In ad* I iu 1 n lz- espq-rTuii idipriin; a Fn---*Al&deye t-iT-e tiipJ he -erealeri id llu -pill .vr»li:»:rr- iprinaxJy 
nS pi 1 '. 1 1 .'.1 1 pnpjlie-.| and civ. rr-nmeTJal paranul^ |izg. iraid ttji c, iv^e H ve a ela I i-zn -eznin, 
iku-pujM hid ?L I ifflMr uhdi dv l#dbvqM 4 ic UK LrwnrLiljE h*e uill he ^.eLip, J 

ih-maji Fariher me-j-^ziL Ittznr anl zila erilkedirn al eiefcul ■pill- |hr 4 li ■ : p>ei ■ 1 1 . j- i a I cpilk and apilk-eii- 
njpirlinilvi 

}jr ami heming ran prefer I haranh lii Ik li-ealdi nf fur- j 1 e ne I ;.im nr mJ die ifUTaliz-n a-. tt-zII 
[tzpiLaoint iL-u ithi : nJ 'u.kl rl b 1 mJ -suzareh r- rieziL-J hi Sail*, -diioinerd ll B.-e h a .■ j nb . rnpni* u«l 
rninlrmp [mtrenl- aril a|U|vnail .ns Jikn neol-ai In 1 n-ire ihau: In vr.> a:c njirm^eal 


IQ 
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nil , frallnwii htfwiKh -ral lVxhr»«.»ifrg.> I'im 

Hnjurd Kwjrdh hull Vvax 

* Firc-cc« bal Nhin p'ctcii znJ »iiif 
» l i ■.---=■•'.■■ '_n I bum -Jl* dijmerJ 
+ MT{i!il'«i mt plane rn.’»Lfci 

■ Jd iilh' kn. Lnm Idle Iv: 

■ ItatlJl BlJ -hAdft IHUtUUL'l* apj TH.fiejllE|.: 

+ i rauhian lining jnJ ukI 4ipp , ifjK»ilul , ni|iii 

> LfTcvLi iiT^ianbi.' m »i*ib jh9 m rlLrnJi .ml LTjiJdh=>. !-:i me uf &h ruuo-Jiali'i loci 
EiLflTUKK 


+ RviiU.ild. 1^ 




hmri.vu'i < Ml r- lliin:i iii.i I-.. h-I o SI. in 


Om^gmUlu 

(knalplfcn r.f I crtniiJB' nil Till wnUiKf KUt droMt. mtoh. bJ qiln Si UriiiAu ml 

iKriciltt ull in'k. d-i-ni ii«i|- ili- hh Jn | dlkfth^a d llu nil llKlc. Ml nutMUind fli ftiydKJl propatiai 

afb.nl. Cianen utlao us tinned ot 4ktfcrfrrii «l tpill ikImi tf>4 iirtsm* Nirwall itiiiuiudy 
iuii>4v h».h' <1*1 dan iniifc -in -qUirt*. ud iihvaaiifeimu He iMstf i jullnu roHitu *iwiry Jju Itdoixl 

.aid li j-i I ji l'-jt ifiilb-. 

I it |Hrl:iLii.v Sindlbiu; ore r-rqu rc-i Iir cfTcidjtT prrvcjilun aid mpim-: Ihr. _tJihi ■ 

|ititik'-IliJ ky —kn-in.' ihu aril if.* ls« Ji+z-jI ilkiil ils^liria i&T-riJ Is |icr h-lAEK *1. 7 < “K p aid jw-.-s K i.l - 
■A'dk Jhi: k:- ibfsf^irl lili^ali -n Hi.-.|-snv- ifMalii-n-. jt- s ifiyi rial hy ill. jhdj|y In k-tali: i^iuuitralim-. (if 
nil jnd ir/r.-A ilLfc r.s-i email frr i--inl..Tmaa-jiii: ■. t.I -.■Lnifi pminru I'iiiiLncs-. and |. i;>i.-j| fmifwrtui 
inca-Mir.rr ail . 1 1 tin n^mdai. In ik: 4i: IcaAihdih. nd‘ iii . Ldii.al TEoenwy an jCaIi hum 11 a and. 

■jtffitfviil in- 0 . mvI r.wiNjk fiu tlhacm >i<fi>^iMl flf in ^pJiK^ni opaiwini. .‘‘ yr^ik-V 

t *** 

Chili hill IhL^.pHliLllI SMI'S 'illllL-K.llI yii'jKn iLlh kd Midis II tfskieidpil^ LlM hsftllOlef> I* flr 
|u J fn a 1 ■ I.h n-ljhjr. * 1111*11 uil s|ii ! li. .1 ?i I "JL 1 . .jl^ilii- L. I in I !■_■■ IliI _ji:l l-i j j I _ . | j.a I ■ 

II li - I . . I a ■ . J i 1 j a ill II . if Mi.JuauE ••• viiJi L^nnusi-ijl iiiSauiikL .. ail. I- 

L-i jJiIJiihi lm-Im.. . i ■ r. ' _ r l imir. hith ji hi rthrlk: jpulniL' rain. Ill I rnfric^ and Lilrji i:ld 
rmjjm. ill 1 -' hoLi. ilI-ik- ar.l nkirjUal v. Ill ■ La Ichi l-l l.j- j :l iila pi i. :-=■:■ nil . ir.l .1 r(i b 1 -.1 -.hun 
. j ill- Lu-ni4 pirrljKfc iilrjtul ininn lu. s hL-m - J 1 1 - I - ■ I l-:r liiujll umz. anj amocji .■aliL.:.<>- 
Wfni™ M Itv fiuqiiiKV siiinrg mlim-iLlyr and Lt.j IhukiLU ilth.-s- 111 in a|uj tan hull "]>■- 
r’rejtnry hiaanirg nj4wiiTdrr ha-, hicn SJilud In -LTaT*. a Ihdsikai nLa.-irh ; : ^[iiliiliv. .mil j [wi-JrJh-pt 
aarh-ram lass nuinHaaiur- traa: .lii.i.Lifa.1 .ird lalbd utiL-r pivniajpj fpild. Ejmfclkms aai± al.ii .kr iig 

Jk«w| <r*lls Its lisar rt*ai^(wof *» lichh- -mAVdiul in rm-pjlng ps*hra KkwJilkHiii 

jml h*hh>.vn hh'.jn:.:jfi>'fl tyvu Aji «(vjIk™i vauMit thvr l!nin~.aH-jr 

■ «iiKrai> ■■■shY iiii.iiviij.il 

SUaJfcl a f dr riililt 1 4 liMUlk: i'Jii-Hl vdtuj ilun (MMIbv Mai IIMil- ippliiaMw* if Dir. IcClKKliifV. 
CDYtiipri. lib: pMilAV li'-.iiiriiu:--.. i-il rh-.uiknii.-il aua Mil ii-lt-Vins StoM-ftia. iilL-llik HHM ,aij 
ii>l:ina DHalh |ninn-L- ill -J _ I _ _ I ■ a i.- md lin-J. Lau ' J ll'.i. Jri.iuai.ir-. aid -ir-|. hinnlii ■ jbhm.- iir< l 1 1 L i ■-_ l 
:-: i i^-.|h:iihi. v--|'aaLil i 'nlJiiir<i -. Ixiliha. aihrinL- -hi I a ■_ 

1 1 .~hr- .Is - j. *. 1 1 h. i r I m viaIi-ii i .1 Hie r . mpiiitarl .In .1 rfnisii :n n-himi: naniiE .srr-iry n ii Mr r. 
.Lijrfin.iri ac.l Ih'Ih.-jL i..T hj ,il' i.-n-.a-, i,, itmijivril datkr i Mi tf l hEf l M iq iiaiMinp iwi.iiida' nr 
baa;r Ih'jiiwah ECTMawi. ar.l ■Ji.m t- hvaqfy hyrbniviwn [tc^h^e. al eci md nfi -h..i. Iir., ^i.-jBnpif Imet 
tkuiilM’ril I Ni trill IK^nwii |l^ ifAstPliin if fnajaissi idiniij ntfcipdqr D™ ■ Hi (inn iifprsl 
•mijLO rufr.'iirt.' j-ihiirviHh 4HiialTh-i'h* 1 k' , ri Ik- Iwtr (kiwflihhHWCT h lartkHi ikn^ rlir [ksjbfnM 

I'l'-.h-.’. uhsh th f*is\hJ|ri; If h'"f..'.Ui I. n rjl 1. 1 ■- - 1 . . rJ | . . ri i ' a » - ■ J ’■ kMI" hi... IK. Inil-rs-. ■L-i-'f' 

INlfl nllu find pr:a.r.[S- ftlj--.'. MlP «|)IWHin > k. aJe'MHC iii wmli inn cillwK hMpahiily I li Ek 
[U'G ■Jii.tik.--. HUM, Ci L Nvqlkaihh iCMdli^ liilmMcr 4tfeirs u klc I'.Au. MIL MMt WfUlUd 

ii^Uud. 
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Iwwiayiyygjl iHlutu ii>- tvlni..l-^ 


Hiijuml lb- - -r or L h h ' L . - j ■ 'll lt. : 

■ >ih jild^ —Ji'ir irA-.i:3l*n xul [Ldj jul'-ti kainiqifi.'M 
+ l.iMrlllrtStHiftMtf rafrlrtiaW-Mfltauu-g 

* ! Ifairi^l- 1 - -'.JIJIIIi raUHTail." Jj 1 .fckflTl Jll 
R'.-fcr li h.tv 

» Iju JfjiJi I' , IMS 

* ^ MM 

- Ilm=r, a, KW 

* UtmtV K . (»<I I IUi 4 wr. L 5 W 
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liiei, HI 1 1 1 ■ 1 1 - 1 1 ■ m i I-!-.-- ■■■ ii di .J i : I I ?1tai 


SliwriM( Hiilmiir»gH inJ Champ 

Qf THfentlmi: Tlin U^hpikv) jilh Hftal Hfeflhb. L* il-jl ■ i |i r^nk jipJ _M»!|aiii.*l 
hafiUVti id Ihm 4 hrttft.i Mil IftdJMIbk ifiAf-ACdL »l id Uhi uHdUl be ftfHiA ii. 

»p 4 .i|Kpi|L. ii i^ifcteA urhr mAofl and fcdng i«Wdc|*m_ tH mv PfcMnv 

nu-.viarual r-iiir'.aS -nkaaviia. jib il ipi-al al" rakd rui- nl aril hk-rvrTulLdiim 

In [aertiiHv \Lk 1 nxjr-r n& apill- ii ecoatd ujin lu-Ui n 4 k iiilnf .’4 lL dtnrurinc, Fki-. ini lid a m kng; 
nf tjIli.v rwirra |r. g. b-uchcr turckj. acal reef-. iuivii'.c-l nil rui-nade HtmLlirve |c.i. 
bicaLfealns. iL-aM-alb-. ptcix. Ini m.v-di|. Echi'. in -u inliLJlir^ die iirpu-'s ml Ik id a ;arp.: vt 

lnliKLv%> I-IlJ J'j d b.x Li s c ■ iL-ncv.: mJiralL -A liflk- nirairiL-'iii >ai' uiamnLil iLiiluj Gun li: 
I>...||K p,llkltrf| koerM d ftv MdwfcyY n *Mk:*ib+iy. femfeiudflg Itvlfp4jflc^ »|M! HqtiA.* 

ki.mprrj it. reblh? bwfrfe ab.jng .yin ilk- And j 1 1 i □ t ; rjiuvJ pr s ;.A-M |r. mw tl* 

oil | l AVAIL-.i IIIJi.iT !■■ 

4 nrrrra iJn i kiprii ill Marine: 'dlhnuah I-ti nor ; e-tup lur.e h.n\ Jei cle-fi.il. liinr'um prarreu baa 
I -i mile ir. i-.-lTmi Lkr vlMr-uT lir-iil sites die K'v-V* a\ YALDliX tfiill Fn ai-lanee a ijl-a lahnalni 
iu£h:c m x-linr aarr! dTn:lh-acb -aaiinr ill ■ mikr ik” ck 171 x 01 ? >|-PA|. lIuiik-j bs,xl ri ■ iinb 
(■:K riblHdJifiaj 1 llVv laaai rtfc iiiidakd fid Intid >ti j-jJjjI »|db ud 31 Ur Ilk I’Ki'JiKdL/jm 
.fr;l P rui irix^irvi ard ■niJfcvfcc pmiM'k hm k<* m&w+l ird >k<umaiod-. jpsI ?i 
tffoji'-wt** &**■ bwn -Mudwd ■.•■iid^ritl] V. aw^urKfd I.EFA 4f-J MfiAAb «id ■idimr. (MTH 1 -' and 

EXXi;>NX -Tl'lcp Ifdur j«ji phijan In jJitlk-n u.vnl i^daM rtiwuli>: jnd ikaJifi 

rruainU Ilti : rezr db-^ped lc- pn n i-Jc kaiia i- a I iaikaruz I. mpiodcni and -j-r. -j : □ I —Mzmii clli rx- Lvi e 
Ibciazd r-n Ik: i p>; -J i 1 ti ill -zLamp >.1 naaiul rz-jj'.xni pr:-*.ilii« j di b I ir-rul i u irk I r-n -nkn nhrzlin: 
dcmnu| a JmiU be viiukiL Ij Viful lt% iai ! il Judd Ir jwiinL aril v.Ikh I -IkuU be ’bmiuld. 

I n lri"^'r- VJ ’ jip.t KliShuCitd. dilL lit. auKidlb cllklnc in mip.i.iAH -dl 

fe.in tlL MpfMf mcLvl Mid ii:j »iilkv llffi-m ^I'drjidire.-. .k> c> 4 >f kriL^i j*.- I Ik l:>uVi\ 'i'/iJJ.'iJLi! 
4|»!l. k dl-.sir^ "irfH-J >iwi*45 frf rv^Mij mh-*i4»-x*4 oiL ftwi afy^fiKiJ rc«o-> iL Mrmd 

In !. L.jiiii or d i - -_a 1 i udi n ri ■ 1 p i->. dnidrl k ni i..ip_<.ikj| lm rzrircrn aid. n h^jrjva Ik iii|l’b.i*. itI' 
■dHir^qp Mil There b aki ji neod la- i^aiTine rk fundi a el errrbiiiad fdfviical kiJirjLal. ar.l .-Imt eai 
nuke-ib mi rtj ■Je'.dsp |mtiuib. Irr nu-nr iTrtl h r jppkcalun 

la j-ilrinai "jj -IndL^mi ikta Induukipn. iddilinjl i^uadi a iLifjre-1 In luLv 'jcaler^luml be 
4 1 > J clliChaluy ul ■.■■M.i‘lb JVPdiNL 1-d.iiP^ai.-- Hie i^c-ai^l 1 ak'^ild (a^Rtad iJi lie 

tlwii.o»y. pi ^rftli* vk4i t* Bhi- c%wM <li SlailMicn Sjvmh id^atlopMl hj- li <iMwnl 
Uni Tft’Plrf f^mni^ipft Ik ^bniw ^p«i hh»4»PM Oap^vtiac^ pp«J \m»< MtM 

I nn-suly) aril in Ike lull Ihmadi pLnral ripjruL-. ml ibameilEiii :4 ladli :i ului ^iilk. 
■a:IK dur null- i4‘llr > r=-eir-Jr -Ji-.mi.-rlzil in x jiinnikiMU- iUuk-= Tlemardi r- abu needed I:- liedVi ; 
die irpjdixTi-m- ard i.Pli Ter dirrdJrf a-etT-ekeaiini. pututJii'! - i Licraijk die iilnaclu-n ilT ih: .il will in: 
iiineial : j 1 1 1 _ I 

UllaJlPi'ijiJ kew-UA'h FiOJii Vr^W. 

■ l!>eLaled [leixiik fr-r u:h Jua cp I c >. Iti L| cc Iit ml nmn al f:nn dnn^am 

■ Kmixm al -d '■kuj'x.-: ufl 

+ »:ind..|pi--. far4*f uiliJl sNfh*rw M'-flJ rildlpU 1 .- Nn]i-.-. 

« Meilumn aid Yee'j ■ ■ j i_- ^ uf -luidcie ^dl-dciLrxr^j 
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|nUri^jfM.> I? H.'linli.m H>-s.-ir.-ll irv-. I'lm 


+ '. .jbLilnr. r/f ni.u w |jj;v ujpjiipg iHwnwt* l-w [r^wol 
K cfti 1 1 1 1 !.~i 

-p |'»I 

- Om.E.mMUk^hn.HH. 

* VwuteiiL m 
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IrtcnugrncY ■: !il Pull -Imii l-!i.->^.irdi nid IVchn-.'-lii ny FI sbj 




Ihioifiiii III 1 1 -.liiilup : Mr* fcadna >1 1 j 'i iru irvliaJc- | rc-vEiS.ro jiiJ ^ujaral ki -ixpuK of uri and 
uikal dcfcvui ro^ruid Ju-ju ■jiil! clcme|i Spec ill: taJnHivb boliak: b z-l i-J i IT- 3 Lua iril sLahilUdim 
pki fii liaiiJTI disfHJrii ui I'.vicbni. nl irvLamlku unriu-jlkn. and LnkpiLil lictlnul (ni:k m land 
CKHIHti Af>J ...ini|.nj|rrj| 

lia (■■.r^iiir Dfepflti] >J| ••II Ud -ikd .k+W v-flh lM i Hi if# pick'll ill Hit HljLf ipfe. J^nkalJll*, 81 
nKffit* mcm | jrpe qiufn n..-. #f wj«L nay Ka ai|L*M P i my fh «1 !□**. ?!>J Ik TiTV* »H** m 
LT-r -zcai zI;. yjruHc mpbAfkil jrJ zKhij.jJ dixa:kri>lbi In aiUilaiE, die u vis c-flm icrtraa public 
rruiw-l j r 1 1 n.cia alknli-r-n In tiz pal iiil.I. of lhai >j a -i t -am iivTrasc nf is Lari 111 Ik Ikucver m ihii 
khIc -dim 1 1 j j 1 1 1 i — - ■ a hurnk-w itJjjtoL aral hj.'jmhju nul=uh iultjLiLbju in haimba ram? 
aliii;! linh'iTS tk> ptii j I n I".i.iiiiiii k>« cl an 1 v !p n . E Vd-» Vii 1 *»-:-■■ I n- iT l M l rT’ifr 


Currc-iC ]h.~>vfii|«iiml kfaluv AilMlV in Uvi ■ c-i In- bean linkjJ mult i H’.\ 90. TVc Cuz-L timid 
■k« -.I i-.«i mi >>ii llanpg dmiM Id ia*:ih-TiHt *il in runtiM I.-.mi^p n Ux- nnd I9V.K »d PjnHMMhHi 

I jaa.Li fcvfta ful pa-nenirn «apJiitf nf Aapi'npg nf ^led rUifii .mi . kmirg -l.ir.ln. naimal In 
jkiMHbn. !»ii |J»nifl| Ifidinijp*. lin c h«ft •Lncbprl hi I he -ri| b.ai-ln In 1* WTliPfnvutad ilnra^ 
.j id pr-i-dud/an adra. 


I i-ilaiMhr/i .ydiamurr -lian r-ii-ni-d I kiln Iwdaickrxi Hr nciii: j jIbii Ill-j-J.ip frcra irn-lu.ijriisi'i uih 
■ihi*ik 'Hi 1 1 1 IiciLlal: -dUpoul, McjaMiik. alJ>iL-jli:-ii and. yjIU LHcjIiiti kcirjLfj-r- rr_ri rnki v=j>k: 11 : - 11 - 

I I x-- j’ lS -j >■ oald >irUl'\' fin dn(Xr*df m .uJlill- and iAdnoed ih«.+ik ir;ntiiln-> l><jU chmuLr lk~ iwud 

hr » s il and u a ■■>•.■ rapport. and hi p4rrKubrh iNdul n n.in-ii Srirttim ;nkna and giiMiM# 

itoukl h ku.hfk.-t fcr ..-.4T.ja.VJ 1M4 .4 lurvJ tailing. and f vl£.|p-i\i| >i-k^p.^l puih-j^- HY-LMijJkd. 

HaiibtaI ies-v.iri.-h tafip Mf** 

■ kjIdiTiuirH ladsLabiLuiliiiiljilaiiiin 

+ .Vh-PK-aJ rrpihhi 

■ eVima aril Mii-Jcliftoi ki laail In mar 
+ VJ. J! ■.•.■! h'itailL-al 1 1 ■. *■ I !’*■ *.'! f. M-.lImV. 

ftihrviKfs 

- Udk.Ei.p 4 i. M. -d J.. I 9 «. 
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lirtdMtvrky Uri PoIIie^i tfiraireh -mil kyNiii^v Plan 


Lhi 'i V ilLi 1‘JuSiiniJL U I iijl Kiv.'i-g i 

IJ.-J rips tin ill Irvinmi;'. Ilia ibEhncIr-gi arei. hckdci Ik: LV-vetiiTnenl c-T riLlki.lv dpiptTicn J»d 
natcriak Tit pkyi i .: a 1 1 y xnsinnj aril n mui iro nil Itofi Ok uiij/i ;J Ik: 'J.i Lx. I l ie u.alw . : luui nr lb. 
hrilmi 1‘jfubraari. In uippcrl Jii- hzclirup: :ri-: kj-in hsnnr-. "41 rriu scpanl nr-. lempM-T*. 

■Ut jj: -Jf ii-Lv and mkii inln da 

1 1 1 1 |i- ■ 1 1 : j 1 li . ?■ k/duikii! unljimui .aid naan nv n I'llai lb. - ink S LAk lopmic iijIpm bullt il r- nit 
hi hjc .1 »:■ fivUfftuWl k 'ti 4 .mN lAa JIB dup-.-f-hri ft |fc£ ai-j ■■ -i*i I'linri^l UTpWMH i 

for huger <pih lUwt nwfmy ken fhe wdw *1 3 T*p Ei* «J tplltf-i k loniied *y tto 

^hMflP-p <A Blfl fo «■ »|>^||kj|k ■:rfipill!.jfll kaif K MYi PlPItf 111 

li: iknnun n mu .arc inci.ii lx- ipcfch of ibi: trail ■ : 1 L<a jail ia l£ii.hla ;4 I bee iui it Lav 1 1 ms tVix 
■xu: Lie u i-J ii I m-^aln mai'.'cn 1 % an snioi nf rnauailuk bi tajiarn: llmi uncin: :Ic.bil|i 
nipiinzncTij ir ypaad irf jCyji:: and -cAocpirai capohJilxa 1 1 1' n-acduiical ci>Letij v. cu Id linilkarlk 
JrcicmK Ur L'l.Liall v*b ul“ wJ --|iilh .i 1 ' IflUliJ 1 • .TH^df mfe 

■T'H h.1il |1r«!+>j«rii.iii NlrtM. rtpi -UCMiild taipi th< v t-kSTI Jt’i rifplJ l^lwJ SMflll Ik 

IbiiiNIk-ip OUJlfid fbft-c. 'A Ilk Icrtitf M-ri cipJiaIllI ll 4K NAtailil till Spill EtefiMH Tml 

r-wj|iy ui|ig iirkmici «k pr-i mMi; mrroaiwiii mlbim In -afrit kn wu kown m* Ammm 
ikvi.'EH arc briig! hi. I and Ic vs-cJ In cifwd the eapJidily hi cinLi ii aril noun-a rid n fail :in:ri% ai J 
fij'. j.r - ..a ■. Twii ■: VuaI ' iIltz .'raw prrjCEli art Itelk-J ■■■ lli-s area I he 1 nn eniy "J Rkidc klaail ■ 
iirii-j K-- I-. cindzbiv -jiI v iln h'-in ayalai- nd lIe I niiOTh rf !vm 1 Ijit|>-Iijl- b. nndclaiEi ■ aii=-J 
h-'ci '.^ri : 4 X->iHlr:Tn. Beth it' limv: uaimiili dffjilr- ditikJ kail In En|l>"LnuCa n taun ihsifiL 
Wp'uy'i dm j:lj |rvt- Jilti-.uk _ijIIjii«. puipuiu ii I.r«i.i iiiJk. *ii lit n. - ' L&irqi jul. iill% ihniU 
VitH ireKA-tiiMflli- rn 1 a iidll hV-.lk’iiip.pl r<A.A«fi, ■dllkMX.-L. 

'■rjiilkviBi J.har. k a. c plu haai nude in qiftp-renj nfifiri.ri. parti.Uar!y nLualcr 

u^urak-n aid. Isiprrary atingc ik- I Kv: Jciizn arc Ei 1 lie. 1 l In Ike inerall a>:eiaris.al j'. 

■ i>lm. v.liili iLifJt r- rzn Ki aia uil limn ihc ^itr. filhineJ Li anpnl In -Ii-.il. ukI }ni^ici db|i-rul 

.la jeiiil^-Ti : ni v ala a-zparjiin l»tau and iL- Ekpir-Jii piurian lu-J.-U-.lii a- j j;-irJ 
» 1 ■ ■ 1 ji K ill ■ 1 - J 1 r- 1 1 fii 1 pa-: lib (jntfcJiMd 'H.'.'J il tCu^ifL IralJu libIB .il >- 4 iJialLi piCi'K.'IVpui 

^■sr^N«. of kmlline sp k- 2!K* jilt>fr* f-f rwrtiw In a ^riil |LfKr#y*n -I iL^r-'f-T- ■ j, «3|a'' 

•Jo-'k >.*• hi 1 - k^ii ntuuiY ikAshftTKfi: ^.^nvTnm Mid 

.-laluiiKTi uii:h irurprrjxi. rnricni nutmh aid aihaiEuI iL>jpi«. Ihic -di.s -.jn-; jrc tiinri.avijlk 
ji aiLi"k end Iulc kxn added: Ir- e-.ii jnieil m zbirsa 

.IwtlET advance b.m> ar.nhod Lb; nk^nalRn uT 1 in. ir- bum. ■ k ■ 1 n 1 n . and HL^ifut ocpjjjmcnl 

■ l I bi li'i liI 1 - LNl> i sM)uJ [ 5 Jici"alKi , i^'‘i^-vl •■riffnttuiiT* > , .>lci#«- CVXDSSk Ilttw 

jDui« '-C«4cb ii. i MUK -, J tumid Y iiri ■ J I f.i |j4i|-j^.i ikjH?Y IrndciK lOUp.1L' 11 ft ill irvek and IMmi 

T-^kl id N sw "i'irtUy In «! ipfl mpm* v-vnl vpton* Iwi torn iv^ndikd and 

iC'Jcil .n :. arc aviilaNc. b ii: malkrnai fill rtapi nu ii?.cilrn 

■I Ink mb it rdinonaid b'x ham mile ir ‘irtoi nalrrul- aril hHim. Uk rrujirr acaiaifiUhnrri. ia 
■■nkafi lu her 111. &?i^4pbli< if j onipduwu 1 >nkaiL- luflbi |JiitLuil _ni Jj'.i'-j--.' jnJ-a a i-j irJ 
L'S I 'xuiijii ik^cxL til j-Ji1iIi. il sJTudfc aiL- lipJliv j - i Lb'juria In ik_-. ■: k-|* ir. liui Fn Ic-’.iia 

HcthtTnCJl iwiif! uplpfteifl 


S ’7 
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I >1 F.-llii i -■ i-.li jii.i I'i in 

i m»>M i«nH<w« w«*v* Ih* •^4ki|m*n oi in hkchw «flniki)grtffih and xiiiaiiNKm 

f&UTAka'k -ilial^i 1 'ia Lr ■i^ri.i^jul iiili ift'ii/c may drill .a ru.'^LpI n ilk: nalo 1 taikim. .4 kraL k' ill: 
Ik ik'r ■ I arc liriil_d 1., Hlifl T.mfcni"w Aiding iurfu ■jiill.-r:.. |-tkrki|rp fan iW«li|ig .-r :r.i.-iirj 

■iiHrfi;£ iiil- jt; W: jc-j'j ril z 1 v ■ i a L iru.li.in. jl reunun iJbftt I hninutkw f u hi ; h n» 

Iviui ic .j> 3 ■ur-rrci j-d nil -^r didpcrc lapiih in the u. jlr: Hikainl fT^cri unipjc Ju Eo nun m 

d S.Hrii I rlil La_ l^jvur :1 Jib, ik^bjivvi: fui m Lis uakr dikuin ■ iisiLi-Lik! aid nunm 
iik:Ji-.-iI> Jrickrpnl permit! fur ±s irrput will i-jmn 




lir.-i.ui.iiL - 1 )_ ."vjlu'iKsi Eor.i Ji an-J 'lvi.liiK- 1 ‘ 1 ; 1 . H.i:. 


Ir-rhijikip' "ulvjra.v tjv.-jiiii-il Fnur mj| ■ rr deed i ji ri ltJ dliirl-. -liiiiLl be punul m il ■ - r.a 1 1 u 
Ji-U ia xri erv-z-in.' efTitL li- dci zfop ji-J I.--I tadi vs ml hiah llctztJ bun* uiJ -L.mnij ilr-ini- I *! j - jjn I 
huiL irIi-jIv- dud. -nlnk.* mau ■ >.4|<J>ih-i in -urnmife J | ■ Eu Lfciev IlhljEb lua I«uji adniLAiiJ, urrl airmail 
1 in uuluM %i ttva^yu 1 hi Ik eem-aluml Imw bi lutsIi biikIi bIaj'iC tv kiH ■ !.-.’j i jii-I | diiTuall 
■ImUiCk i ley; fjeibh Fltfflttf reMirdi It* Ik fXilLiiijI k- idlto c i ikd-lau («r Ik' pi rail L^uMilY a i 
4«A IP# Llw 4444ffll ytfjfi H> AA'ckfBIWN llttl Mill| fltf I 'Hffl|kKt fll HIM 

Mfratof Jvtign in &e» I a t- ?r>] it-ftH. u-nh a masjroijpi ■iapadiy >rt l}’ 1 flw A* with iK irclui 
■kvdr-fm-jil of it> fiN gawNifll £»f™T*ypp. *hp aniH IN Hifatlkin » -a jsipl p7imni»l naHn 
idTr-ri lie liunl ira u viriLciurljl ifoi Ji-jnurJ jcii! I Bring of Izckre i La t*sui for rcziri -cring aalmnEuI 
■lib FapenEKe in pa.-x major ipcIU rn-iizala-. iki: i In- loji be accrm pi i -Ji-z-d hi siL^ilric I cdnal 1 i-a- uhoI 
.for :4 Jkt [iap«a |r.a. iLrfaz-z rusaixf . ukigc. ha.-aiiktr- iijIjiijI- i cnaol ia b-j r_ a chi’ mrizial 
AiXLiBL.lia.ml. The f:ull tied h die -ItAdifniml "J icxi^omi emIuii> lorrjinlup ul >Liiin aia aid 
eumJ am iuiI Ji» ubkili » l=i.hn-:l.f i fin mu*- jkI liilaJ ian »* fJi euiuat- dun: Ijk U Fur a i a ivi 

BirfiiUiil di-.-4-.v MOfrlkm Mt I-zmiiJ die LrifUfttilty uT ■.Vnlilj.- CqLlJpMri. LlH aikliEiiiL id J| 

tow tfm 1.? fcrcrt* irhtw ^ip Iwidliig. rv»Mlnt in taw e-hv-hib* asbn in «wivp «]xx*l will 

MpiriKyimk vkm * YkJnip uHWwtki. ro^Kfij N4I and mil •mpfi^fr^l inp-^x- nf ■ ti 

Hri> 

U lX| 11 r-rJ Mi tjr:h h ir»\ Vr#u 

■ I' j-l n J&.1 IXh.hi Mtl 4. ai iib li ih", ekrfin.nl 

■ Nil ’Aalcr » — anlif il_i dipiizra 

■ SlInKIILll id. ILL1AIX' ludlSI'J'i'. 

* ■Uria 1 ft ¥M rv&. *■ x«r\ led r- « k>p% 


Mi^Cnv-a 


I : >llar|e E„ Aid X L* 

SIfzjlI J.. al.. \ -m. 
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frier agency ‘1 lil P-nlkiliiin Pi j.~ i rd 1 and 'I i-lm-.-lnijy Plai 


tllwnainy I in1\ w* rnmmi.^irF' 

I _-h v.ti plum * i r TnnhiiuJiu f 1 : III- b'Jnu'l'ii aaza n&liai^ Uk ik“ jpu ol ■:J i jii.-ir- Jioiilob u-td b- 
Ural ml ili-J-i m Lk biiFjjz iC* like v. j I li L". jju.afi'j'Uii ik -.'II JinJ ruLircji H nm iiuid'k: I u- uba 
liv>i'Hffrs hn.li ji ir'.i.lini.jl BHfYO? iral H *H% Imiiiiii HOC <nh.-ffH.ab- aicludi. Ip.i-Jrtu iipaibr. 

vrlriilwv rirth-iy ■cdifw, ml aruhinn bulipg -a turn* hnukim taftm sm aHo to wtf •«* 

IWQftiKd'Hl to JlMlP &■. IIIQVll rtf -'IIM'hl |..i di-ffc^l UVL'drflllMl iHSMbH iMihX- WnpfiY.*flji 
ckmiol ” nviiLaii-n- iu'iiiic Jfiy-1 >--x fa n L.'hup.-. mi LnutunH vliiici c4 dH^dn'cne^ .snd 
lth rcYincn La I l1 : J >i 

laipn-l jtv.v I hue Jijiii-uj* uc Hi linpi Jill' lined, kil ir oa-Lah oi=> zjx be ttxy ri LjJ i vc n 
ui|nihu^i ‘-'il rcv'riu > nil ufl in | wi niliauliuii I'Aumi: if lie k^ibljvB undM.il tji Lur-|>-:ilir(j nil 
M|r 4 k Mf-3rt«£. Duy IN i»rtlly Hi MTiatoT -pi"fr i\**l I# itoTv Ihtil LHC- Krf 

lar^f ihll-. a k np-.il tv^'hil BttW frt. 

f " iltt^hi 11m rMpiu.-m Sapiitr Mil .lift. ihnn»|p tova to>-n i«n*Vr fi^.\ri.fin..Ti *jnw 4* 
till irt-. -irKK die I'.XXl'lN V A I III / ipll Iltiz Ivan ns-il.-l anil in-J.'rlaLiJi p-mrir hr Ike viirirr»jiJiJ 
frusr. MSHT cmdudrd a ddailai iluh id" I to aiahj-r-l-dij- jrl bar audi prihiikii hi4-.hr J ilie pin v.eaJ 
jibJ diaiiKd piKDiO' La/ruh cdL ^rplu’iin xnJ rasivui UaiiK-lt^Ea. dlali » j i-z- a gJz4j m iaa I ai r. iiJ 
liY- I'. niiijaLil r'd'f jr J iBK-MLy. Then iluJ' >.?rpj.li.Lk>J due rtdd&nul i a i l 1 1 aril iki» ctrfaiMil C'Ji 
lMdflb.iL4iAlii.is i*d vkslierh niotiifci's l < a* Ufi aim iKrf . 1 1 prtii I le-luy ul LiMibiui V-jUjij i i vi i?- 

'■14 v nKDfHTHWkd to dJHmiK «frAU>fi pOifL MAe pfOO*JlfsH. and J.-iHkN 

dluanub:^ ,ir»l iirckity I iivjl-iai kaluv are an inpc-riarJ Iml in a p| | i^whhc. j- eraiihiani 
■h*i- ii.'.il h iiuua£ lk dTixliuauii ni nadhuitd nuii'in , ipxju kmnp, and di^per^xil afTplizalhn 
l"hc nqpnrt ah» leennii.-jik-il du: aifr-rmt iti -.:ri diz-ii ven r-.«- aril cflzcb to ea jnnzc siriay jj.1ill iie b 
Ik' lirU. xad uinpiki h i daUlm: C*ji liHrc i jLilikv 

T^virnd-uc- ‘id'i.i ■■*.’.• Kiihiuind; The 'xih aJ-J i la ti 1 1 inoFik aid ik- ;k'|ir*jii -sITliC oiHLUP-r-nl n 
Id I’iTmi i I i and milaJUift pre^rdn laietoAru As- ctopf Ml titonaiifi K-iiiip. and 

|i«u fer . innki.fl numr^ 

I-: i -■ ! fe I r ■-■ I H.-Jjr. li h*dis Aff*P 

■ liiiilxbi bzalan jimi/- l_'-l anl jljjlh'r- 

Rrffer»«i 

- MsiicL 1, cl jL, WE. 


nil 
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liikrii^Tn' 1 * * 4 . oil r»illuji > n ird Ks:lnT 4 "fcy J". t in 


ilJfonrn ■Cufi.M.vnl ■ndl'yJ.mniyMyv 

l>n.Tl#4iivi yfTftTiiitrfi^. Tlir LeulaK-h^ ■ uvi n-dudr- Ua3 dc* vl- inini itf Fulle-h anl ulJvfifclfi R-i 
nilnalriL uil II -v- Gom a tCseii imlr lip.' s|aII II.-- ii jihE £n ■."•nLiuLrti jnl r Lhe nl il lip." 

WM i-rfM* »Jt»1J<iml iMlbuk -Ji’v il. Klidi li^biiJrwnS ii.hlA.- LJiUlN i^VtOH til rti&KK "il lli-V- 
Iron larte. buhhiIm oil rraurfir niton* w rmwpm oil fcwn Ik- daugal uoL rapid li|hurvi| 

utfctrn- Id mm-Mxf 4 k oil w UMthd \mwL jokhitf 4hJ phium pysims. bocni i *nl ticniMi? dtpftRtf 
!'r.m cji* vsnhL piwl OVrbHnl arplt’.m.n lyalftU-i 1 »wi JmlrKtkn l«hni^h,s Jm *0 

iadulcd. h ihiv area 

Inifu rur^v The lopmi* .IrlL-diio,. ui.m.'-iK mK. ar.l Ifimd iiigw Jirng NhffJW J"i 

vinti rL :loaup iipcnli-: , -rw> iiai.1. eLei iktr .ihanba^, nt Lli^iiie -:il uittin iir u Levi near the v : u-ou 
I i-r-pii: I Ik: bdi uf po&l l:.kiF-li-.>i-ei h :jLlh-.-ii.*k“ aJ*.ir>.:e- in Lltr- aru saialil pnn idr • J>-IjiV: J rdin 
:fi liic SsSi > bmliiaf. > .Ti ti i vti hvuV iVj it. 

I'lonii M „i i 1 1 ill 1 1 1 ilin-’li-n I Ivvilriprnnvi Min iitiaii PiL=-j.-anul i^V-ri Im furi ib rlul ti lh-. iu in 
lac pail, |r:-tre-.*i Juu boa nimnal m i jk rai iona I pirlitY^c -kvoLir-rrcxil. loUini. amcl iir pkjna La I ion. ITk 
mol head i _ u I jiK jut Eu iLio kaa luai d-riek-f nial 11 T Uic ! 'ux-L Quid >\ic [.cpki 1 . jI'!l .\nli-lkilkiliun 
I laiE-Jla- Vskan f ADAPTS) ubidi a u:r. roiiiuoh lu i ■ STI .-ail oil frim ■ LiiijbciI jiLlt- jii-J Ivin 
I'-JkM -«n nasariL ha .m-iH^L-J JL lac i_, jz-L CiuuU K&D ’Tania Eu ui> rahiak lb: p .-lalial £n 
latiK iAJn_L<d wii|PAlw in 1 ji^Ili iMfirF*. .jail 4flM E^uqriirfJ lu ctJlii-o pufuwuiijc. W^uViL' 
iduhlih . *nJ cSLtaaJ «iS k.v Lilc. 

Af> frftp* www rf xnw lopioof ■rflwlp MDtBuwni u-w omducud i« p j«itI pn>J«i 

lift ULS. jjiAiinnji 'IT-mu. i.iiurd^ jnd ' “pr^Jiir ^x-mflicfi ibii>-ir>:i«rfHum end IreTH-pm 

l'anp±a | ui|Jh parti.- '{ulhn firm ffT-'-A* IMfartn Ihl< PP-i?u- IN< paCP- 1 - W-if l«ITT^>Jr-s 

ui:h :i-. i j 1 1 jl IranOcT fr: in rturuiul Lirl ■ ski il.- -.nalic laaLi, 'Alto lie n >:^1 vahL alkrrrcJ ! .o 

V-dr.o Cii inametJ ue'. vc. K i* iluq-Jivi nsiJ nf Kscrn. ar.l iliirinrc Inin Ik. u sk hi 

nr:rHnmcTiLJ Jk t- jtij riarnni kiii.-Ji:-„ a in I -ajldi -eirAi:>.r.Tii--i>i 


I Lvhin-ii-_" 'iil> i. iii- hLi i i-iiii- il: rii'iu sir.oli^ir-ail -li ml I": xin in rcJFncncTCi bhnaLrn ia> I ia l< 
aril lird-ieal: I =-ii n ■ nf pi^rrc :r4ntcmujiio-. iim.Ii u Lac rxfii Lran-ilrr ssilnTd anJ naKianl -.y-Jinia* 
He plcc.'hc iioiet-alaiu ■- \ Lkc vca^cra hi.: Ilun-: lyalcau -IviiJd Im aiSo/uloJ itJi 1 lh: il-id'L-hiil -dn irn 
n.JhJjl:-L In OP A DO. 


KcfiirnJ lil - -j ar l+i I ik^j^ 'itcjh 


■ IV sshp ar-l co*l r.a».-J , .i- iarLcr rin-hcTi :riiEJcniu«iran. 
IhlrfriK'K 


■ Bjlhla MciivjiuI hclAiK. 

4 Lrdljj-iHT. I„ |W$ 


III 
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lnkniynh.' 1 . *. Ill I 1 ■> nliiin kb~H*Mri4i mil 1 1 » — 1 1 1 1 !■ - hj v 


Vr^H l^.ntr -I-I 

iJr-tTipiirn iif Uviimlii^: 1 1 1 -. uJnin-." ira mbira Ik duVhikipncri. nf irdfuli^iiK- xitJ 
-■-II jni.Tl !:■ uuit lln p^oiI ill ihniFC t& a -.ii-I-.-ji iced Ii« -ir-lli-Jin .'i:-im:j rw ih 

ctplpunli. xi J ciirlmiTJ m jj'ii r* Uul niD • I j I r 1 1 r z Urn: ispcI^ :mJilin. rtakiic IK p-: -Inti a I lin 
Iu4rci iajHAu-k. nil ilk'll il tLi \k iibj •> rd util* Jet rcpiui -n- ib|«»jl 

Iiiiiki l.n>.v. X -a i I i-j-i I -j ..- i r- 1 lW.t _j> jh m iEvpu*Jjii l a Ip a sa «-= I _i-u_il‘i ii iLi'iiL-im Uk mlii hi il" be 
TOM Eu in* L-Ii bto il life- hiiiiie-'l bia *1 fftiftfLy, jjU pW efi «T iniuiiJUL- fit. ■rlljiv ifrtL T«j 
frii* «-«■# pi^ml ilLii r^rflv ihv -M-oraU tinitfuial irkpri® ind hpfrrtyiiiik 
MUbAfr of t\i ■« wi\ ta fcwnuw Ihu ^ntoyiuk r^^rric wy-^ir iv fa**. 

I.'wim! Si*w. i .T I Pn hj..li[-. ll-irtipBi.fii- L^jiyu.ji fflitfi in if-.*. n. j p*v.- jiyin-il »i me- jjvv. 
I \c linl ■ ill- ilzi difiTicrl r+ c ran pi nr pFrpnns In r.^i i il y ampule. Uni-lcraJ irLiriy xtkJ 
h \ i i ii ■ I yi ltt i f -lahilil'. I upGmd m Ihi iLvcbpruil <A~ lulni la i aapullv -Ji.l-.-i ■jt'i.-ijijI iLinaii: 

'Pluvlii-i h bshu h: wJu-kncI and -J zl-xn i re Ike z'-icri. id" Amina aul m 3 Ir-sn 

!>n nil iLiruiL jiiJ ‘ialijEik Jiioantai pninnire hik ik-a ibqx.il pie In 1 IPA 1 aril Ilt. -i iru-i boai 
ilIuKiJ ard iuife iufrJil> ri'iiilihL'. .Kt- i ivsiitL I'jrfiL-i 4.> dvfbneril if dib- j .j b iii u Catti l>> ■zfltLli 1 1 
Mtaiw. IrnkjJ. aflHU i um> OHA M Nnxi l«« bh*l m Uk iucijid im. tfrtudijtg ik itoJkipiMil od 
R-wufc liiHi ind mJuujiu wlub Iw --■jrvfljiai urifetfu jiu >JbIuf-.. Tha CMfi tAwd 11 

Ji4y n| ri|0*«ir-Hv n iW iw! fnra.l ? Iwlkf?u |ng. fJTK+ih r^a-a^ iR 1 ^ fM 

!'mU : iiunl miiin iU|U i ! zn cn % I b-xJ am Liu i'n-Jir ■ IJbc C ViaO liitanl pnrr klzd. Iiiij:ktjI 
^puifiahiTii fet iidi i kliLzii 


.Uiidkiul cfliirt- have 1 1 k: z - -.4 >rt JelziiEimra Jjriji.v anJ r.i^knrj 5- ir ihud fi= vlvp. 5umr uf Ijl 
D cliaKb- ad. cipiipncTl ikriclurpnJ ii Lkia 7U|>:+z in be zfipliod k> i-.iliri- nun: tupnliut _n iia lu 
iiyfi- k sbuJicjl niciiiL\. and, Ifji.v. pi^VCft Kfilt. 


1‘cchrwl^ Mii t hnM-shr*’#: L-irh:i»M( KUV f» <«l i#dl il-* ■. 

I r*^ ■ j i I Ld Hw?i i.h I . \l l* 


■ BBOV 1'iakjn fiv vojrzl djrajrr assLi'inoil 


Rr Tli r ip.t>: 


- El*idli;Sl«nnrrial|r»-iiliic» l?W> 
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(■^raeL-iyv Mil jv|lirf<| Ik'-kir.-h jii.I I ■■■■ii-,1.. I'l.i. 


I'll ^ i : ii.i vi imi m xkjh ■. : i< iv. 

i f J Iwl iii - l ni? 

ih.-xnpilm it | Kiwflop ftck kdnttc relwki- ■ i. 'i- ji.i i- to mt 

jl^lLijIj llw i — i ■■. av 1 J . Fi/i i H L' j j ■ in [Ck'l Lri h. 1 nil 

In p-rl jbi: luah-rajii-ii j.Iihik- mnJakJ h I 'i ' 3 J, ulv.li -itaaifha k I - - 1 ■ ■ - - tial * *ar«l - 

11 ■[ ! ■ i j-J Ciii-jiIi i Wi u>: .r LJ .“' L 1 u r I aij Efi i| HIMi I n 1 1 i ■ ■ I Mr I *■: : ■.) b _ti latJ m . hJ.'Ll I «.a kn 1 1 Frr. 

■kihiik.-. Hdsfl' tr. r. if* pmwi n<*i>Jk -’td ■>' nr»fll»nnj| frotxNab' fkhi l» *hjp>*i 

^il,t | hn'» W rn^B4 

C urr-ral l.ki r4ip m r- Slvn: Pa i- Ldiuni:". .t-zj i-, ir diu liimalnE aLaic%L Ik^b: IIilXc hii: kn 
CL - * clE.nl> 1 ■ 1 a l li ■ lI> uaknc ijI*-IjL- iIIli id ipib. "ftli i Ic iinAfto^ Tu lubjiiiiji uaiiii 1 1 j.- i U.-- 4c%g_ ^ 
iilt^Imi neJ wi >ieo ir vjif"; '■ i b L mol laSu ni4 Kin li.iuunl' kvlcd 'Jriki • imiy tin I'.'Hip.ik ■ 

sndlkra. l*r «tor hriwji& l*B- ccni m*fi. ir>j iN«HiM mi hjMhW ftfMfl*}. *rity Inrtrf 

rruK(di(lim ir-aw. curry "-jir.aiifi ].'i>n-.x: icjJ ■■Hi dttaptkin Iti. ■Lr.^k^-fiin 

ill' nii-ukara nf kaHlal icvna narrac rmou: icipa^l inI nunm 1 it orlkal far nara>j--jtil.'iai.' (L 

’ hL'jlU n ill" xi imj.kJ ■-■-i i -‘i ■■ I _T i aad Lhr acid Pur uEinzinc Bilk’ll 

EUt-m r^iralMn w Ix^rtf §iimmi in a tautor by Hw Niir *id Mnm 5 -Nmi.^ Sh\ kv. whidi 
iFjilrtol a rcuaki •Inli.gy Irvuiiii in llii. arui ujayniai unuxu re ini xarxlir-n ixham ir ahwvvirtrw 
iki -Lrf-ncrt cf levs ns 1 1 □ mdlkka. iJci-ibrpncrt rf i r ■ I j 1 -/ 1 % nf Jipa-r. ard icunm: aril irJi'-nali-T 
I'ltdhsu aid liabfediuL l’i: Aim Cerps of lirfiiHS b abi» EavuiiiaLaiM Ikm ro£i n a lut jni 
iMihaJkilf-i jJ-JKVK’J in tf-ill (I’idta fit Ac &JIM Mtsltt 1 . 

aWknrJn^i \iin me* IWmkmdr hifh^J pct-nly rt*xrck arum iaf laklai rusl^niim arc 

■L~i jk'par&ni ■ 1 1 i. ml !■_■-■ nainir nr ■. I !■ i-i-. ,m± ■ Lrlri ri ^ :hlbnn nf kahlal nipjl anl r- jj nrry Licri i.i 
i-.>l.i jIihi icKBiih li^ika inckiJc. futlicx dLidifnral ri" h-r ilttj.iJ ul i i a i . m ipccioa 

till rtf' Lta IS Id- a i iiMc If-luimfir til MAUlUH( Uk cVilwiliui - I Ik ii>l- jiJ si2t d" mi 

tl'K uVjttfUftil d'luliiui UiCTLv-'JHiiTi n tlK IWhHlIJM pnMcv>. TIk riirfh.lb ^WtMl l>- d#l 
frf ■h'h.'jlr-r-i nil jpciuLi ^.wiprdiv M nyuawt in fu -anuiur. ir.l ryr. Ikt. nf il-.aiJt^il 

rixuial Bid r-r :_ - -ln-jl hah da I- cl' .Ic l'-.-rJ in arJ icc-trapliLi:al kolkn fra a -uis nf hanhiaixjl 
duniil. ud (iiyaLai p-siairvlui. linr-dqiciikii hili; po^uliim joulyioi. and Liniminail Ind 
[■■IK"- a |< jij/i'ii In Kdimi 111 4 j . uuJ niin lira incid ^ill be L'-aiiHld I*jA m a UkihUi • 
mW iPd T. .VMil -Hill aiw-. iTIjlh . i.fiK« ’ f« r#U«:f.¥im MlK4Cr2M 4r-l pfrtiK'Jh w.iiU N 

4..TV-:M \b 9 nrthiB^I dilah-a^ 

1 1 1 l i r i 1 1 III vrarrh hmi In li-: 

% Jcdialiiy-liKii imoaliu. Ldni^ua 
■ Sgjctan llaiqibfl kihrkjm 
+ Ift# idu ■>! hnffirc md hah In lM-.j-«if.r.ii>. 

» 3l li Bii i.il- ib .31 J nzj-*i ;- 
+ ^M^eaifcii ^ilhi|- 1 (if-’.rsiHiy r.^iir.-fc pr.i£rjm 
■> ilntiiulion tldahsr 
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. L-.:"ii.; a 1 ?il I’ » ■ 1 1 . J ■ ■ 1 1 Mj-zji.Si .l J '■■■■■Ir - TLii 


it lig^m.1 I n.^Mnii 

EKvcnpliim vf TrrlviiAiip^ Hi* Il-Jcii 4 !■>■■. iul-j in,4uJn. Iu-i_ lifcu-JhnY iwradi. CdkJ sluk-s. jci J 
i i .■ »-] l I i r l- cITi* Li k - 1 “.■? li urik---l jii«,I irxl t i ltJxI I Ip.- la^-knri rnpudja >|dU j*! iJk -oxi> - J-.i 1 1 k~ j I 

Thu- UtpKL MP.Iid.-- Eta aifj..l uTk>fli Al >,d iN.ll. add Ik- a MBMlTlim w .’ipJ b kjiM« h-difli^Ad Ip id 

Id mtip-m dw d [r ir-.Uiv 1 - nun nch. Mfl m n i«f fli s&ln-TlWk and ■i.-Wir 1 ! w Uvj 

rf wuijHKflv rwm ay bah uift ja.i -.‘.iifc.-ji ...im>.fnk-a^.irw ml ^Iroup 

lupmaiwv jlji pun i.ka inr-inarl l.a-.tmL in Ik ribtf SM PI rtf ■rfl'rm. (a-mw !k 

ki-i-. I'nr #*l U' l: iJjji-. in-rr».4.hr Jems aptll ~r-p-r-n»i.. anil prm icka irpul fir -Jan-aLK a-i---rr,«.ui jnd 
rak-mm rljmm;, /-r^nim 1 tfWirt g JrnBifc 

nrrnl Ilk * i lifinvrnt hlxn: nal r:-;a I roiarJi dTirt hair fiuml in Lin.<-j -knr inp*±i xi J 

naan civ iHf ce-nMloiir-. aid .lair* liib r .?_■■; • li > a lk-.iliLi7.ij ur lntdi.ii.il In ui ■jrlmr-.v.Mj-^ hiJ -ii.nrjp 
j_li> ill.--. tjiIi.lIji ilLselnc ckitrap i^ailkfra. Tin- bfluk Ac cJaaiir inuJ. cJFwl in 1-iLria: 
Wiluir ID iIjCu ru il [Ik niipdtfb- ufElk JX\OX V.\I.DIiZ Apifl and -.knap iAhl nN-tluii tunin] 

■■ii *ita*|KiK Id ik IV -rii trirtf ail Dpill Jmiy '^x-iiii fi \b*m -yrrpi. «d i tfHvpwkmivft wdy 
ttftakud in 4 h L'mhJ K id w-Kw aid Ji-ijiikfj ik hii'v-i "T Pfiilt and r«cwiy ol ila-Jak-- 
■D vr iJw p?Al lira; iM JiM lt%ad ¥|T>it1a *ldi «airaila» n?K4n;h MK n 4w |pk*7fciry J«rl ihi irKii£K4 
Ihil knc u k-d pc .-jiJ in J_ii..-i-JirE.' .1 Ecnsyiikm inpa-i-. and man cry u lanital aral vial rrikii :l iL 
irfcrmaiirn jr.ji ahL in dK IrfiL U - i ■ i |J ■. 1 _ arkuk'-lal and! rad ^n-npji.Y-k Ii , p-arii.'iibx j'.ai’jK j 
■Liu ii irj l k-.|iulz ii [ionil ■Ir-.iirriiLriian hd^tm ibc anpa-L- rt ifcr -ail and Li: nrsazl- of 
Li>UAlcrrrMfliu^s ard jiiru; k-iniifar^ Id i'jipj* l- Ik nl 

T-nrbni4&ip .Viiuirc !kni> iviULiJ: A LimpdiaiTi: 1 1 n ■-Linrn i >.-■ : j i . 1 1 punan u uajiiitil k> pupciiv 
ibi.uiMil jii 3 ifjjilil'- tii s|«ll mf«Ll od doDi'i-Mcni latinm Hid En.luka< Ik* '1 j»lI pnail j' 
(■ l>f -."LSWldlUt; MKk r Uk*< *- ff>Dldk> k'WJiK- itU «ai Iw£.d t#V UllkrJI sik.'ilfrf 1 -»d 

Cf^llCrTric^U'4-4. Ik- wUNidif1i.iV -I ntiflKHlf^ linico.b dXBri>JILj|j:>4 |m- >.ddiLP. -kid 

Ik yactfilHhlTWi 4 1 1 n*:»irjl "Cfuiiri; t»r .v-fTfid-rij; d*il rr-NP- P«t irdk-fmaiin | I. Il mr4ir>nng 

i.i:i:rts fidk-Miir^ naj-r-r ap II-. akrali Ik -nppuTajikd kr Li>:-rJiry-aj:ak a a ■ I nu-n-Lilt I a 1 1 ir^liklht; 
a n a 1 1 . -ifu-ni-rlal s. -ill- n lac jikJiiL m -.■■ri inJ Uk Jipa.-I-. ■■! iIk c-il alr-rK -firm #i. irr^pja: ■-! -■ ». .u fj p- 
in-nali.ii- hick nruhnic^ fT-r-ccikim and pnincck NlmlJ rc ^uHuicd a- Kim m prunlib j- 
vokuM: ilia u: k*i lji.Ii liru: a ru|ir apdl aciin and niLiiianiqj -.1 T.i 1 1 jt au ju|jjlL 


! •: I 1 1 1 - 1 ^. 1 1 I^THYl-fa tu.UI .-^JVJX 


4 - I - j a I • ■ -h miailmna pn-riiuHa jn-i jviKjuhar^. 

■ '.'indiiJ bhnalr-n .ml nvsi&zaJk --JuJi-s- i>f ji^ij.I aid icun siy 
+ Kpfckh lin^'PMd- ftujkpMP 0 # ip* Plp^i ir«! r^ .n-Ln 

■ Menus. A. S. 

+ SdL D.. 4 i *l t IH9? 


U 
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liii.'r:ip.i.iii~i I y'l TY-llirii-.'-n Ji and l.-lindncy 1 1 : in 


IMt 1 Hmm irassE^r! 

Ix^rri|p.nn nl latneli^: Hib, iKfuslii'i nn iriJihL-. bk'-nlm tutcx < :K. Geld viiiici a>J rn-il.tr>.> 
t^frriz lined x uiiLr-lar«liir jni [red ic 1 h c I Ik: bcbaYhir aril nr* pal a I pea olccm nib in lire 
jm iimiiiTJ. Lsrii rln -ii-jl atvidiia Viilh i-lhaa rulniab n Lhc stti berm-sal i.c p rctl jril HJinedi), 
dicr nrea.l >.rn lit ir|j mxniripfiaux. ad lit' |^qi r :limnr uflli: \ nkw h-Jiic:3iba -j.-iHiliais. 

Iiii|m r I mi 1 1 . A tini^riKnUl uhltihLriilird uT Ll >- liL' jnd cIIlvU i>f i>£ h tlic lit. bnwirari n nz-fttal Cu 
■Jlr_1i> e -."fliFp-n. 1 . |4«II ir-j. -LfXa iilfCrftK iiiju|.viip.hL jifJ krftff4sai riiCftfiriiiG and -Nil jltrl. 

C«nHq9HV p"MmiPfi reflux Itiw^Mix- of' ail fahnotr tw wnkiwiiwi tritaira pikJ mpara 
r>dw*rcci Ijk ^ kdgy ol jiKn-u-nn tehiMw. ii The niter votain. ji>J uknKiMTi w <h 

d-K.lii..-. H ruptuwy fnr dTixdivu .and w1t'h.iwW nini^tuil ■-{ fuipnnu r^un«m In aiUn.ia, 
Lnmkdac of knari-lcrm tu-iKiraii-r-ri jjkJ hnrptrS nf li'.iIrr^xiUr-ir'. .nil litir in[UL±i ar> mmo 
rauiiiiu, i- iki rupjr:dlnlvKU ninibrirw dTna uil rurfcinlfcin phn-. I nail y, crder* Landing 

lire Imicaktned oipotLa id* nil aril iL- rrlri mediate ikinddim pniki:U j> ii =13 ja am l>cic(i:ul 
□ jmkfjiinJlMn uT id. u kiu^bi fei hnvrik-duli. ii |u«aiKliliu .>11 ->> 'i 1 1 ■•> l~ . . r ■- m**fcretfr . 

4 urn nl Sblir >sf T-n'hm4ip rX-iciijiBiiil: Rac«:h ai LJki- jilj I lx- bed ifl|niri|i ■ 1 1 k v 4 k bk 

IWffi u.rfi mnuroti M&m Ad ana-ha dm«ud 10 ik- ■uj>ie..l ITm laoirdi lm frets id mi Uu«H"k 
taMper-non. dHpvnicn. d«»l»lKfl. ?r d ^..-iif..jf,v,,.a \ nhnotoh uds -ihwcjiK- puk-nd* 
Aid Parbftj*-. >r>! ■<>:■; mp >5 *{Vvik ■* r- -. m >>l nurra plMb and "iir^ls 

\ irairUj- -'I I nrr pc-rl , hdiviir, ard JTojb rr iiJ=L- have -csr ilr. rLipcal fir iss h fill: napmu pin lira; 
. 11 : rr-mcLTiuil .n-i rulmal wee riariaue j^-in>i.ir I*!-— imed i nLzre-x I lx- Ikoi in i i 1 _ taisp-iirl an I 
bckdvnr uT huvj&r rraklul nla |Ljrw All SU in I APTDal, n hi eh nu> mirk rclim Llic -'Jila-L. arJ 

■ ■iimi>>.in. v-IikIi ■ I r- 1 j '-l knrKiIdd^ b Ii: ViJli ..-liain. Stain: iini.ahL bk> tit ^xi>puL kti'iia. 

ad >.'i>.'«ii4|> >il nJiriniiuJ Ipxti h uih -ad itifibd duafj Lhr 1'anzt Rji apll an! Ilr 1§"4CRI5- J. 

1II : EMAN ipn in Ftane Rku, ,\ dR»fl It and) He- tf hfcny mihlil Hkl mh (a 

•amwTfh Hritiupy n i-invkP uni tMnJni ir-wlle i l-lhriia ml Uj^k. m6 MW 
Kvw^ti m Mi «- hy ■fie f/.S }wl Ad w. iMItli ^cr- -.v m <hn.nnHe ilw dlk<u»->jm^ i ) *4 

4pnin| nil# hrnk pul rninnaU 

I r-rhiiil-atri' ’Uiianrr I'Ji viuiiwl: .Viifclk-nal ituxidi anl u-lirg ai rixpiraiii In fully ’jrahr-Jard anl 
pruliJ I hi. I ■ .< 1 ■ - 1 > : 1 i aril li-:tj>. -t r# I \i1> arJ -inniile ktiv 1 1. in-:laiLa n^t^aa^t in pli> -, hJn'.na 
Ui KL|fx-it j-MJil-jniLjiiJiLi ik". :k|m_'El. and ruiurJi iiE -iinii-jl Hduiiia airJ linidlT. =-|K-rjlly fir 
-'iin(i.--iMr-. In -pdi-i -ai | ia>ruruiljil dfuii ITt • “itsl (ruid lu- ii-jii-ji.: J >lulb nCu I .‘»J : 1> ■- ard 
‘mratukrm. him ci . He I t~i. I a 1 .4 1 v ■ fai lirac |ntdaet Ua- m I: i kJ llw unkx^aaiJniL 1 ad pi LxbJi 1 1 1 

■ iC’aklil 1 l>^ ■ «'l h >.i ..i-d-.- nK tihl rdtfKrJ ffidUdl 

Hriliikfd ¥nvt* \rt ai 

■ I ran:- pc-rl aril hrb^rrd'licji v idi. imnuhicffi. era il ad'-irla-r :-il 

* 1 . Vi mum i^hum l or orin lib hw 


G 5 
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Inkr.jjak', Oil IVtiinitti B-tMaiA aid TiKltfajk^v 1'Ijh 


'« 1 1 1 1 1 ml. *. B. CHI Spill Ifeiln Bim- ( «pjriE4iii 

I HIS Ihc Ircidcrr Ibporlir*' Lnlianu: in jy-Jcn i-. a ula'.iiul JiLdia-*; rpcatod t\ Ihc \xiinal 
Enporec 1 "jilrc |XRC"> a I Lhc LIS CludI Ciuard I IcHSLjiMilni Ink- ft is puna-Av fir 
■jus rrri'i icapuK ii.lJkwlKTL IRiE- *■ 14*11 1 > |Ir iik-.-iirjli,n iMuda- iJ > jiiou S^miuI 

1 -wfT! l^HLTi ipaw llw MkC wtlfrii thin iwiCPy hy 

tdcplur<j ■ i c rdi. a id* oil ar*l o-Acr kvardne rjNLvi rrore food facilbct r-r Jinr^i 
uaaaiL Ills: '■■ I ida'.a du niitml'in aunoJialcS ki li: I'oioal ■.As-bon: >. HT-Jiaukr v hii 
■juilsu 7 . , s nS |>.*k.n bd |p.i iivhsm - hs Ac n.ijnl 71 ij -JjLi >jk dii' nV.ti >.il >£■.< 

die LiuYvn. !Wm» .t|' Hi ihv ti k miiil i ruclm. iwsjy repen i*. *jn. M h j rmrd wA 

n«W nf IM- nofifvli. .to <*w i La Imped Sp» *&»!ris. « ir.Jial iw*Ck?|kf* mate ihiirg nr 

■ in s-j-i i j :•.■ ,"i ib ± re ca sc eeeun. cxii iLLjiL idT C k izlej-: ire ctlm ■> j m pi rlc pelimuri. 
■n nu.-uul. l.'fddrrKi lK‘ ip , ldV.-i*linr- ik- vaxpimuHv |n r - -Jed ItatiH, tWf r« ci. naS l-e 
jikP jd ie a viMiihd. «JL|u t ak ftHAfd llu< if« tie iHIbl usand iuAjJ if fl b- Mi 14 ,-iJkk 
INIS IrrTTi- li. airc. of uvenl .if du ridier daLaSa-^ has E.ili_-i n^m iL-LiiLil r* I'rlhu -up 
aiie-urubm lupprG nixa*-: pmrli:n rrii 31: rJ.. -11-J piLy dccaioH h ullikn L11 
■jii3 bltj.'i ailirulm. LKIS b u ■ '.1 u I Fa Icannia ahul a >|ksjlIk i nciicii. aid pviinTair+i 
'U Ini 1 ..jl lUhaw «ifi W-jE dPJ Mb-. Hid uhiI In JHltyMri. ft Udnndl Imfali-m IMM t»u 
enprijod 

KH \S The I n.'i-.'ijKJi NapiiAC Siiiliojiiia Iv.unn 1 1 .NNSF b an L-ir'.l saiabaAc lliaa uiibcui rcksK 
ii-'lifi-^iiMi- naik: I: Ac MRC. ai v<dl xsi 1 q "Jib irwJc l>> JTA irvimil uflk-csv Tie l : J ! .% 
rsifffijk ma;- h « i^sJaK- cf -if n ridiKfi U« dw WKC LKVI iPKl*<fc." ibii Ir-Ki all 

(THBptfMWP numij^ JT.I fA^diji, gad is-j.% mi --Jfiirriii ¥ & liranr-r t(\ nrprfnh^ raj nclsum 
Cia us aril liaibtaiaa aio n ini hr bi Uuir rl'IKIS 

ir* 5 IHS 71 ie hUlfkh L kilM H dpaitlflf SMkni fEDvOHA) 1- iiiM^ad !<, P>* ■ I KSI'\ .Ml 
lukdiHl 4 HTWI HIM ifahnc i UfllM iqjKCI nfttitcVgr Ikia b M UHHCHb. 4 Ul <lI*Ju «>l 1 
har.ninu^ maLrrul -dtm| ir.ii-|r ruii-:Ti Ihuu: a-pr*. mic: 141 llw hun nf IlMlIIS md are 
Ht44il=viE]Ll=d In llic 1 1: 1 i 1 >ri ■ ll_il art bi iK I Ills dilahuR lics3U»c ti: IT* DUS JiLi'i-i.' ia 

lu-al Ln viillai rcpuCi mI'hiKiI In ITe _jnin. dcLali it a_h r=loBc _rz u-illI‘i a j i j I i 
He HdJ'Ifiiy ul Up. -tfifeiTiViKti b '■ .« |g|Hl • ihd fiijdIJ. flic 'm “'■ ■J 

ilr.-iK'k I'rllruH^ Tigris 

IIJJ' li? J1 k Haj-jJtiBjA I iquui 1 1 14 u I jij .'ijji-inl Liolahofe: illl 1 ■ .Xl J 1 U aaillio- I JK ■ I RSl'A ibLat-ias 
E.iCc ILVIIHs. il L^'jiib ■!! ISIS v-iA. iu < c% -JjLi Tli a Ui^AiJ aid. Ibc lL£iLvel i-uiLibu 

■ r.'.>rT.’jJh r- im bpv r^l*«rM in p ppdmv Ito iTp.-'a*. ilfv*hiVM vrfcnsi 

fui p#i.f fc iHili.'.niiia-. M> fin mil ital «nicnp >rl*a..d ai ih.i iLajkn. xi v..ll a.v 

LHIS hfkzjnc ii^cnlon tilbI obp uhrr.‘J «i uskjxi rrwala m ikr-: rEkxci Jli« iriiimalioa in 
■■ ■j ■ 1 n,-.] aid call end. ■!! A edakAcpc. 

Hi Mi He SpSa lAk 4 VllW 4 Si«efl l“VRIS? A riiWrtlliwJ >y CTSOj. HlH- dtufoiv k kn».iJ 

ul iM'ialiiilura r.vlu bar nr:rLiii:-n- ir unE^i I'ie I Vuil I iunl ailLcii 1 1 1 ■ -in ■ j: ■ 4 i hi 
■ bcii hlJBJOi fiaxal E^adlilm jnc. Inrip^jQifi jjjiinb =i_a ' cai. ■> j h 2 i r l 1 r=kus=> if 
(irlijIrLir -11J nils- b a In Inc o Mi IS (jluJi-^ia j m ids aiu« i'J ijla Il> ■uapnl Av Ccail 
* lump'd ~p nbH«:ti n>^ , F-tv. Al uliifriJVHi i*--. u^R Nfwi Hl«p f- 1r-.1J1.i1f Tb«, 

iildiianal rilimLi in zan irk I in aaakma jhir in in pie. In j i i_-.i_l nail h itviiKce. in an 
ii-jIi--iI Ac -JaLa-an^ crnucra paw, rd ej -xs jiJ, lirJjlkna ill' dix vaAfik Ihc f . n.i-1 2 run I 
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UrtuMEj.nuS Od. PulliJlkM KaL-ndi mil TryhiiMLy;. IMjii 


Uaj 3 Llie ivJumuiiin In prfiriliA: jjIimIi--- Ic- iummi-'iJ we of 'fouri LiiorJ r: mixed frr 
prvoilEii. mfKitc, n •. 13 1 i |I 3 1 km . la-.ikjs irepikm jnd l kcI buardixgr- ji J iupo:lMti. 

Vi JMJ Tac WatUkTuka SpiJ Hudiu: iWTSty is nn tv MMv \C.ti aa I he lUhnc In 
iti jI jjI. I li IS Lkr ruL uf id rpilU fi i an far I hia -mln:iJjl 3 hdLl Los jifJ ■ >il IWvujii. elka 
litsAalk: -al xiJ lli: InLanr llT mpnlal ufl. i^jdalci jnd nunLiii- j 

s . i :nji--l-LiM^L- JjLiIu&s i'f Jb Liihul jI LbJLt ji#J Iwrr nil ■iiilh ■ii Liwlil dipJ iflak-isc vakn 
MiOflAAlda. i-MCdln Ikii ls w|iiil Ki l.-DTO kvid* ll ojrt|iik-s Hi* Inn* i Swift* uf 

|.i Ji|.. ini per. jm 4aiiitaiv> mS Itmiy ia Julfi^ MSI!* 

OPAC Hi: I Uhl-r. PHMJm «,] .\widall CuMfdilkii (CUPAQ iVilctf i> liiiUliUtid K MMS. Ik 
djUfcflH h Ufed W Irak AfrfcJu’flb IKhldiH Mhlfth UKKkMjt Sill IWN OUlTOfl iki a KipJi el 
I Ji S Ml jnJ JPA -vlh iri^ uhkh MWP hy ijw Sfo|N | lu-.in.-jlii . wy lail. 1 SCS 

Mil li« kffl (firaprfte# hy grilse, n *™. of (ha TiHr..nm.r ipJh ■ llw OP.-V.' iw 

■ ilhhre pipeline^. S^irdicn: pbffhrmi have heea ui cd Iti fcafge licJ leu repii-. m furge 
Nfrll arc irdn-J.iJ m ’Jk: -lalihu- Hie dJaha-x ii n:4 iit-LT-lrixTalh sail i|l*.i ha of ■ peuax: L™ 
ill' rukJxrU jtc il —icjIi In Pimifc rnfrrnilkn i-. h^d m repr-ns fnm r^pfiviHc pared, 
xni MMS I'i-li j. 1 _nil hu.jiercd 'Ill x-= ■ ii i-i a ninnurr L~i =1 ilT ..ilalj.jn Ik: ibyiiiu: u 
uftLfiaJ pciiidicifh 
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lnlfrjgJM. 1 , I'M Piilliiu j 1 1 J I I i--*l . • ••• 1 1 1 j 1 1 


S'J.Jk S...U. I 'tnU. n.lSnll |S,^. if ifat 5™3 [ r^Ml.^ l CM 3piD 

Hmik* iikl Wv>>fPi«il r— »m Z5-Z* >1»> l**. I .^n Ikj.a. l«j -fturoft 

^viiiirsl Uj-iji Ji ■ '■:Ln:i. . :j L-. _ : I [i ! I ■ IV.-iialLm. llj [kg pi 'J. .11 It ji g I r-n I J. ' . Mdinul AiaJiny 

I -*11711 l'J9L I ■ i ' -.'. l l'. .1 i ' I 

Nui-mI h ! ■ ■->. h>. h iv.Mkf Kmim it i*i i ill r. l H-..» KikniKli jp-i IV.lo.km I’hi 

'•j jnkrv.'k-ri I K *. \jn;ii.il k:i£iiM ikn I'W-i |i..hyiV| 

KcnliiL ^lA. Tr^i^ iJFrr rj r^.^TTi !■: || III |1 M j^n Ppn:. -:-f be 

'iui.i-I-il iNriTUUMUil l 4 ^Jlll fli-./.V.I, Mil li/Vi.l.tfflcri. FfflMi 2M& Ml# !“i? Lurid: 
Imypa. 1LW-. ri'w-iJiri. fjrii sifi Uwf vmt 

■ mom I!- nil Ik Ztinmti^i. Bjnn li . ’Uh il ia k l mgl i pl ; faJi i H i uJ. ' ii viljjU 

SLiTkiLm: C'fcuinL !■■ ji: IiJiu-Ifu if l 4 " rfi Kare ■I'jili.li.-- FhiK i-T lie Sfj-mJ Irirm^junjl 
I HI Eftfi BGflucnft ud ItoihftMn HViia 2S-» M.|. IWJ. Ui: tirtyp*. 1995. 4M-M3. 
(5fc™flfw rMwin^ 

1‘hliliLn.J. anJIC FSiubu li 2»|l ■ u-iiii ' hl P l'iiFjn J" lt=i . I lit 

KtonhJ Ii Il-iikIimuI > *il Spill E>: _■■ ■.■*!'. 1 1 yii-J Dx’- «H LyaKi I I - 1 1 ■ i ■ 2.V2L' Maj 1995 luwfrii. 
lim-1 »■ ]W. 71 2 > ?Vj jCa wwf Onr-it w) 

Kil-tjjJ. JZJ* j rr I I Coda 'HPilS .VlxLa > .<il f^ril RsirainijlHti 

inJ Tghtcfeyi 25 % 1991 i .“■01-379'. f&EurvriViir Ikviiflip ■ ill \v >ii*.v 
Rafii, 1 . T'_F. , link TIk n-n^nAKBl d ill i'lkrUl i kl ^irril Wuldim *'.gkai. Piipj LtfJk- SMiid 

lnMTHrih>wl rail ?LpriL ftj mau fc anri IJ rri yiwni fanai ZS-» Hb> IW1 k«Ktr. Ipotw. 

1PM +4+-4M l-k^vW^ flf.vtiyv 

lii-Akuii. A. M- id jl Mni~:-|i| ii. I "I 'll. !■'■ Jill III II I '-Jiaki ;iulili-i:iH- jnJ 

liiiinu uni l : L-i i ■ i L-T-J fur.. - tiilunjlkn fI Si I r^fti nn ■-! Qjdil b I'.ilir ini IliirriL IS- 1 7 

\.«.ui.hr iSH ■ ■■■..■ it Tautvi&SimfFehJar plmirilif 

:-Jrj|ili- ! I . = I ■ I I MU; Mai.- ■ ml l.unl Vl< 7 tap> J*li£llifwJlf?c*d-bniro ItomciM 
(■f lIk- Inkrrjli iii Vi n rrn ■? m n - 1 i'jj i ■ r Bcuii Tic [nllc-LTF.v oldie SLca - M h. I n i-: 

lnMt»M <n !MUy of >*»ciM>in IJ-IT NmiMhir iwj uiim i n« Wsiem 4 M i^iu 
f>iw?i»il 

^ebu: .‘Ul'.WJiv Bml Hjn-. uf L'rtia-ni"Ji?iJ Nican.- 1 jiL j:r-«.ndi l^iiyim. I” I Ik-'. iiJs.. 'J . I _■ 
l-jr. n.TUFjilil h'lbidjui Aim.-, a Jink: llmiinimilrillnovli inJ 1X-. 'jikin ctJ huninn 

i i9wit .vanai*. 

Kkkihi: .i.I IVJki .imiiiiu I in: MmH' W>rkrtip H.jici Kaa«4 an Wi.iHir llsibi aiJ SMfeti 

" .r- h i it I . 1 1 r '■ Lii 71 : 1 1 1 ! i K 1 .-- 1 . H - j 1 /ill . 1 1 f 

Srfw«»riM4j-.'W^ j| U i.lik APHT' .V->. n B.n-n IW.fi> m I'^.nmiliJiF.i .tf M^inl 'HI 
Sniu Vi a-.nii h - 1 kldiriK^pill KbiTifiM : I 'iiqi . IV J 1 

|U». VL'-liikii] ].' ilmlh-Ti cf Ik Cm ltd iKIiniill I'LJiFjliij'i ^jnlrmi E’lirj.liuc. '.'uJiFirlm. 





l-U'iiti.Mi-S IM Flillifii-.--- Kl-plihlIi uieI Te^feiiMkHj^ MLiii 


Vlj'ik Sp' l hafiitu; Crap., I.*/*" 


SdLH 1^- pr&r* nj'l'HI-Pf II firm 1 fo ITU **"■ riMab. IWi Jfc Srooiil 

Iriim/piul ^3 Kpill KtvzoiL inj l)ci Kwun 1V26 YL> 19Pi IjUpJhi, I n I i p.:. 

11$i 

SBUiti- Ll Jl Hirall Mfl l-lfo-i Ufa r JftriiM V)Ulip»- HAJiWHia tM-ni-ancbn h»a . RV(. *ffc 
Swond fcrindimii l ill Vfeifl Hwjfi.li aiR I>wA«ip«k I ronin. ?.!-?■ V-by IWJ. Ladw 
Irtrjv. I IPS. 

Sp-ildiH.M ^'i;^u'l Ini^lm .Tidl Jl; M-wLtnj- \ ^bN-if-IKu- J.n ll_-, ki. I 1 ™: rfUm Siinnd 
irJ^TTuibinl CHI Spill |ipwm^ and Di ipd j i T iwd r^tn tvy, >fcy i-wM Ixmibai liayf* 

I W3 : '!K-' : I 1 - I ,' . r j;ri Vr7i . i r.\j' - -.-i 1 1 x .T .', irj_'r.' 1 1 

•■mu- ii. irJ I. HilTi Vi < * si', um i-= V:-. , 1 . n- I u Nifipir ! VnVpal J cf ihc Salpand ' 

|!Ln l > i!M <il la& Vw-iril LnLii. iiirul 1 ll fpfiil fill I Wuira3ul I n-jr* ? /- j - /■ L i 

l'K'i I.UH>T1 lit.pi-. in^. 2*14- Mt. ifj w ,T..*Wi/ 

[.'MjCtl ‘ilil.- I> 4 ll ' H ' ViriiKT.L V-ilmul ' \iiiin- npj Vjik--^pj i. ’-jhnri- j ilp-r i : ! J ■ -j -- 

Miwiah Ki^mw ir.J AwmsthsiI Uvaita .iTi-.y.n... '■■I'HV'-l-.'-'i-.-i.o.: 

lliyZ. iJTwe.'.ft- ClV: 

' nii .1 Mala, rtqn M roamaoe Njlknal lipofiL an* AMiM|i*iiK .Vandal™ Ita-wJiau 
Mrfairt l-&nficfw. J«il ’dnatHlHl DHiai-H Shmlfp; < Mcir-JTicnif,- VMiliI- I r.-fn-H 
■: Vn-aat i lii-jaw ivij fSisraUnc i 

I. niLil “Vika .V|r ill iRkr-ir \inenl* V.laiaEL-nt-'al Kopvi jc I'qjnal I Sf&Un.: MalpJiu IV2-1 l-h ll 
K. (m»u OCBfcqwrf SbN*4-M«il Mnti&n AIMS.10H 

: llJol HjIl> Dept oT Inlaid. Macula '■ LnamaiKjil Vl-i-i : I'iC'S 1 1 1 ^gill L- 3L I HhcLl 

Hum. 

I iiA.il Valv. I*|f «r I r-it-.fi I'M I P"A (flKM -jf JVpatfM 5»f»v •ijiriL .I h '-iram ■■« I 'IT- In... SMity- 
fiMdaMipr IVJ.' Wathajh*: lWJ. i2'.pnic, V llJ Tarlmliigr) 

I. nnj -din I nf IninfrataHn. 1 S f'aajKiunl Cfrrtawal i Bpq C* MU 

LHjrp;. (rnilm: tf. S. Taail >.iiunl i±EK3i;h L'crJcr L’SHG K£D 

Hcpert L'S'Wi-l S-'K-. ii nTvviiii 

CiifijJ SUIn. CtTil. if l i L". S. < uail Liiia-I. h«--» Lifcin T1 iii«hIi l^jjAk- ^ .r-lmiilm 

ir*95 h'lVfcTim •‘■"iK.'livsy 

i iift-J 'iw*r*. oJ'lrampcraoui. US foaii tjumJ fiifl !■■ j Ma M - ajJmiBM te 

L tXifti EtllB lifft. '" ■ JKil [Mm ’A teUfriKf. IW 


I ntf^i ih^i .if 1 nM^irtilK-^ I S \lj| im-a. XjifanHir^l..*! I'x-^.mi l-irnr.irlJlir-n 

Vi -jyin-. A-^aymil Jr.l - ig*J 'r^T I nil'-. I'nm-. ia *hii t li,i- IVJ? 
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lH<f jhii»a f^ii Kiw. ,li l L 


1'irlaJ i W.'.-- >jn i'-hiltIjI htUOkfi .kijk:*. h i'j finn IM'A ftr'i-y.-f-i- 

■vilfeiUn ^to vrsi 7Wal 

l.rbeA UjLa. l:n«muL^ I'rafcJin. .i j-m-;;.-. tiijmi hc^uu: I jii I Iw I lTi.n-n .if I irt 

BtMajjQ — inal iai 'A ajlin/1-.n: L L >j5 'm a Hi .^mn.i-v 

V™i_AJl, MLTlktfinB _A.tt rtm. £l.&ntuiir, J AJIiku aUlurlnL O.TA' kb F . nl 

I: ihMrf. IW "TUrri-nfilnAn <TU M^-.nnF-.nl.l :vj V'l m Ik' Bnttl or IX ^ Bi! ." 

i p JMIiil]| jr.l Mjxll-k 1 >J I JjJia : -I a * '■ [ I'l ' |i '■ S I LV -! I i_H. Ijl- - .\ : 1 . r . 1.4 1 _'i _1 . .41 1 
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UHI 1 E.U States cl r>i! ijvi cr (Mit: 

HhT^+A-O-iuj-L jwAikuiHm JtaurL-iuncH 

rinSiihCT->.DI.]K» 


m:i c’ L!>Li!UT'Wjin , ji 3 K, 


M/. Jm: IV iw 

kjCKETCh ASSIIIUII 

COimimiMzt mi Linir .ml Tnch"n|n|3 
I.-.5. Hmw l?f P^^Tf JiniBU’lH 
IVartmpiCi. DC 211! I S-6 Ml 


Mj-Wjpv 


I** ■■YicU'iiig rmsinpr fram at Jum +“ teircg «n <ol xpill iorann ind ilr«*l^nirnc. M“ 
Hfliic* D«£d J . vc J u rand unc <iTls\ ilile-rns OnrW 6?. lines Mifrm Mr Hthon 
nMniiiiflfcl :r., CMTiu= -irf fUipruu* ind R'v.flriii y iOKiS31 pdtflonlra an L-ofil izd oil 

ipilli, winch rr Tlxrd «U 'mppOMdly Q Emljlcd iiru Sfjuiiih li: Lc .iimiLiIt Ifr :hr CMlriwxi 

np«n k . ‘Jins pibUcBson bu tun tea umdual iitnSpinipr. 

ORiR Ism ItuiiIkIetI fcnjr c*f nr pptJir-TJDCii inno Spuilsh. Inclir^ug. , 'QjMu lA’nin Oil 
liknlift£ilii.-n Tob Aide fof Asiwl UhttlYUjan". "Stuiiriij: ioijroiiKiil Jidi Akfc J . , Tn_'to(j(T. 
Aniiynr jjmdt-wk'.aid 'OiafcaatiiiLCiMdiiiHilnE^CVi'-TTHiB Spill Rmponw 
.MiEmjilvE". We hopt a mit c«i i«r -urtrd llw twcrf wtprreci ihrc «rar 


?«w In tth fcna- if ymi hart my qu:siiate or cuiknu icpcdh^ ihn nccfioj. 


Iliinii very mu.li. 


R"ee 1 Tiqror 

Lf EirUiJy e Alriir- Speciklidi 

.'■■ 1 I \ . 'i. C 1 1 n Liz uf I jr ri >! j r Affair* 
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